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NOTICE 


An extensive Appendix A Tab is required for Discoverer XII to cover the 
major changes that resulted from the decision to fly a diagnostic capsule 
and increase the detection capability of the Recovery Force. Some infor- 
mation contained in this basic text may be revised in Appendix A to re- 


flect operational changes made after this publication. 


An extensive Appendix A Tab is also required for each of the flight ve- 
hicles after Discoverer XII because the recovery and post-recovery opera- 
tions sections have not been included in this basic text. This has been 
done because the Recovery Force configuration for subsequent flights may 


be revised again as significant new data are obtained. 
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FOREWORD 


This Discoverer System Test Directive (STD) has been prepared by LMSD 
Satellite Systems Operations Planning for the System Test Working Group 


as a requirement of Contract Comments should be directed 





to the System Test Working Group. 


The first basic Discoverer STD was dated 10 December 1959. A complete 
revision, superseding that basic document was published 12 February and 
partly revised on 7 and 11 March, 1960. This document is a complete revi- 
sion and supersedes all previously published basic STD material. All of the 


information and direction contained in this revised document are effective as 
of 20 May 1960. 


Appendix A is made up of Tab sections which are prepared separately for 
each flight. Information contained in each tab will be effective as of the 
date appearing on the approval page for the tab, unless otherwise indicated 


(i.e., a revision page). 
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SECTION 1 
INTRODUCTION 


1.1 APPLICATION 


The Discoverer System Test Directive (STD) has been prepared for use in 
the conduct of tests defined in Discoverer Detailed Test Objectives (DTO), 

as progressively modified by appendices to include succes- 
sive Discoverer vehicles. The main body of this document is applicable to 
all flights and will be corrected as required. Specific data for individual 
flights are presented in appendices tabbed with the appropriate vehicle num- 
ber. The appendices will be issued chronologically at least 30 days prior 
to each programmed launch date and will be corrected immediately if changes 


occur subsequent to their publication. 
1.2 SCOPE OF SYSTEM TEST DIRECTIVE 


The STD is a plan for the conduct of Discoverer flight operations under the 
direction of the Satellite Test Center (STC) and is to be implemented as 

a directive upon the initiation of applicable test operations. It provides 

a general description of the overall flight program with specific directions 
for tracking, data recording and transmission, ard vehicle command 
operations required after the vehicle leaves the launch pad. It also details 
integration of the Recovery Force deployment and operations into the over- 


all system operation. 


1.2.1 This document defines the following: 


a. Configuration of the Discoverer System tracking, commard, 
control, and communications network 


b. Sequence and format of responsibilities and cognizance during 
system countdown 
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c. Tracking station prelaunch preparations 
Tracking station|S 
equipment during the launch 


e. Emergency procedures and alternate modes of operation 
for the launch phase as necessitated by equipment malfunctions 








d. Mode of operation o 
and racking 
phase 


f. Format and sequence for transmitting real-time exit data 


g. Mode of operation of equipment for orbital acquisition and 
tracking 


h. Emergency procedures and alternate modes of operation for 
orbital acquisition and tracking as necessitated by equipment 
malfunctions 


i. Control exercised by the STC over all elements of the system 
during prelaunch, launch, orbit tracking, and recovery op- 
erations 


j- Procedures for recovery force assembly, checkout, briefing 
deployment, and recovery operations 


k. Data and report requirements. 


1.2.2 Prelaunch and launch pad operations associated with the vehicle and 
launch pad facilities are purposely treated in generalities in this document. 
Details of this phase of operations will be presented in the appropriate 
Discoverer Flight Test Directive (FTD), which is the responsibility of 

the Flight Test Working Group at Vandenberg Air Force Base (VAFB). 
Both test directives (STD and FTD) should be prepared using the DTO 

as a guide and must be in agreement with objectives and general test 


specifications presented therein. 
1.3 AUTHENTICATION 


The STD is reviewed and approved by the System Test Working Group and 
the 6594th Test Wing (Satellite) (ARDC) before publication. DTO, STD, 
and FTD together comprise the approved operational procedures for the 


conduct of each test. 
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1.4 RELEASE OF INFORMATION 


All official information released by LMSD concerning flight operations will 
be presented to the Air Force System Test Controller by the LMSD System 
Test Director. The Air Force System Test Controller will provide this 
information to Headquarters, AFBMD. The release of information con- 
cerning flight operations will be made in accordance with the current 
AFBMD Implementation Plan. 


1.5 LAUNCH NOTIFICATION 


Launch notification messages are prepared and disseminated by the 6594th 
Test Wing (Satellite) (ARDC) to all appropriate activities. These messages 
are the receiving activities’ official notification of the final approved launch 


date and time. 
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SECTION 2 
FLIGHT INFORMATION 


2.1 OBJECTIVES 


The primary objectives of the Discoverer System flights will be the demon- 
stration of orbit capability, cognizance and control of satellite equipment 
during orbit, and air or surface recovery of a re-entry nose capsule for 
direct examination. A Discoverer Vehicle consists of Discoverer Booster 
(Thor), and Discoverer Satellite (Agena orbital stage plus Discoverer pay- 
load). The Discoverer payload will consist of either a GFE capsule for ad- 
vanced engineering tests, a Mark II biomedical capsule for studies involving 
small primates, GRD instrumentation, or a substitute diagnostic capsule to 
obtain comprehensive environmental data at the orbiting altitude. <A detailed 


discussion of the test objectives is included in the DTO. 
2.2 LAUNCH DATA 


2.2.1 Launch data are shown in Table A2-1 of Appendix A, the applicable 
Tab. (A numbered tab will be prepared for each flight. ) 


2.2.2 Pads 4 and 5 of launch complex SM-75-3 at Vandenberg Air Force 
Base have been designated for use in Discoverer Program IIA. The Dis- 
coverer Vehicle will complete its roll program to the desired launch azi- 
muth before initiating the pitch program ten seconds after liftoff. Imme- 
diately following separation a -5 degree yaw maneuver will align the Dis- 
coverer Satellite with the Discoverer Vehicle coast velocity vector to in- 


crease the resultant velocity at satellite burnout. 
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2.2.3 In order to achieve the desired orbit, an automatic system will be 
used to determine the required orbital boost engine ignition time and 
velocity-to-be-gained correction. The Reeves guidance computer, at 
racking Station, samples the VERLORT tracking data at two 
predetermined times after booster separation and from these data auto- 
matically determines and displays the time-to-fire correction (Command 5) 
duration and the velocity-to-be-gained correction (Command 6) duration. 
If the displayed values are unrealistic, the computer operator will disable 
the automatic system and transmit nominal values which are set into a back- 


up control panel prior to launch. 


2.2.4 The satellite orbital programmer, which is started by the Subsystem 
D timer at booster separation, will apply a SS/D timer brake voltage at the 
predetermined time and stop the timer (delay engine firing sequence) for the 
nominal duration listed in Table A2-1 of Appendix A. Vehicle receipt of 
Command 6 is required for early termination of the timer hold applied by 


the orbital programmer. 
2.3. NOMINAL ORBIT DATA 


2.3.1 Nominal orbit data are tabulated in Table A2-1 of Appendix A, and 
maps of nominal orbit tracks are presented in Figures A2-1 through A2-6 
of Appendix A. An orbit (a pass or a revolution) pass is defined as that 
portion of the path of the vehicle between consecutive northbound crossings 
of the equatorial plane (ascending node) with Oroit One beginning at the first 
northbound crossing. Nominal acquisition ranges for an assumed 1000-sm 
tracking station reception are shown onthe orbit charts. Acquisition times 
determined from the nominal ephemeris and line of sight range are pre- 
sented in Table A2-2. 
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2.4 ORBIT OPERATIONS PROGRAMMING 


2.4.1 Orbit operations are programmed primarily by the orbital program- 
mer. This programmer operates from a prepunched tape program to turn 

on the radar beacon transponder and telemetry transmitting equipment with- 
in possible reception range of tracking stations and to turn this equipment 

off at other times to conserve battery power. The orbital programmer also 
controls the tape reset mechanism enabling and disabling functions and pay- 
load functions as programmed. Midway in the recovery pass, the orbital 
programmer restarts the SS/D timer (which was turned off at the end of the 
launch phase). The SS/D timer then controls vehicle reorientation operations 
and sequences the nose capsule separation and initiation of the capsule re- 


entry operations. 


2.4.2 The orbital programmer will be adjustable by ground commands 
transmitted via the S-band radar link during flight. Commands will dictate 
the number and direction of discrete step changes in programmer cyclic 
rate to effect matching of cycles to the Discoverer Satellite orbit period. , 
A reset command will also be used to shift the tape program instantaneously 
to preselected and programmed reset index points corresponding to speci- 


fied reset latitudes. 


2.4.3 The heart of the timer is a 35mm mylar tape driven past a row of 

13 electrical contact brushes at a controlled linear rate of movement. Per- 
forations spaced in the tape permit electrical contacts to be made which 
position relays according toa planned program of events. Twelve of the 
contact brush circuits position six relays either up or down. The thirteenth 
contact is used only to provide alternate re-entry sequence initiation if the 
alternate re-entry circuit has been selected. The minimum on-or-off dura- 


tion for one function is 30 seconds with a positioning accuracy of +10 seconds. 


2.4.4 A synchronous motor drives the program tape sprocket drum through 


suitable reduction gears. Motor speed, and hence tape linear speed, is ~ 
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controlled as a function of the variable frequency output of a tuneable os- 
cillator. The oscillator is tuned by positioning two 10-position (decade) 
stepping switches which connect graded resistors into the oscillator cir- 
cuitry. The second stepping switch moves one step for each revolution 

(10 steps) of the first stepping switch, thus providing 99 steps. Each step 
varies the programmer cycle period by 10-2/3 seconds with the total period 
adjustable from 89. 6to 107.2 minutes. With the orbital programmer cyclic 
period set to match the satellite orbit period, the tape will travel exactly 


4.8 inches during each complete orbit. 


2.4.5 The orbital programmer provides the position of the increase/decrease 


switch and the period setting in the programmer to the ground station via 
telemetry. The increase position indicates that step commands will increase 
the period setting. The existing period setting in the orbital programmer 

is telemetered both as a function of the position of the two stepping switches 
and as a function of the input frequency to the synchronous motor driving 

the tape. The frequency data will be automatically converted to seconds and 
presented on a frequency counter remote display at the command console, 
while the stepping switch positions will be converted to the number of step 
adjustments set in the programmer and displayed in nixie lights on the com- 
mand console. The period setting can be determined in units of seconds, or 
minutes and seconds, by using Table 2-1 if the number of step adjustments 
or the stepping switch positions are known. The motor input frequency 
corresponding to each period setting is also listed. The programmer set- 
ting at launch is listed in Table A2-1 of Appendix A. The increase/decrease 


switch will be in the decrease position. 


2.4.6 A definite relationship between program tape position and terrestrial 
latitude is required for proper spacing of readout periods and initiation of 
the recovery sequence. Correction of tape misalignment will be provided by 
a reset function. Tape index points are predetermined for selected reset 
latitudes. An indexing disc will be clutched into the gear train at reset 


enable, 16 degrees latitude (approximately four minutes) ahead of the index 
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point on the tape, and will remain clutched in until reset disable. Trans- 
mission of Command 3, reset, at any time while the disc is clutched in, will 
rotate the disc to its index position and, through the gear train, will position 
the tape to its index position for the specified latitude. Upon releasing the 
clutch at reset disable, the disc is spring-loaded back to its initial position, 
four minutes before its index point, and is ready to be enabled for another 
reset point. Reset commands will be given only at the specified latitudes 
unless large orbital programmer deviations make it necessary to give a 
reset at a different latitude. This will move the tape closer to the correct 


relationship before giving another reset command at the proper latitude. 


2.4.7 A reset monitor signal is given by a cam and microswitch arrange- 
ment on the indexing disc. Initiation and termination of the reset monitor 
signal mark specific points in the orbital programmer cycle which can be 
compared from orbit to orbit as a check on programmer period setting. 
The reset monitor signal is presented as a light on the command console 


panel and on the shift supervisor's panel. 


2.4.8 In general the orbital programmer tape will be punched to provide 
readout whenever the vehicle is within reception range of any of the track- 
ing stations during the first 41 orbits. A graphical presentation of the pro- 
grammer sequencing is shown in Figure A2-7 of Appendix A. This illus- 
trates beacon and telemetry plate voltage turn-on and turn-off, reset enab- 
ling and disabling, location of the reset point, and duration of the reset 
monitor signal as a function of the terrestrial latitude and orbital pass num- 
ber. This sequence will be adhered to if the orbital programmer period is 
set to match the orbit period and the programmer relationship to the ter- 


restrial latitude is maintained by reset commands. 


2.4.9 The Discoverer Satellite will be equipped with an alternate re-entry 
initiation circuit which will provide re-entry on Passes 15, 16, or 18, de- 
pending upon the time of transmission of the alternate ground command. 


Commands 5 and 6, which are used for making engine firing corrections 
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during the ascent phase, will provide control of the re-entry selection during 
the re-entry phase. Separation will be programmed to provide recovery at 


the same latitude as the normal re-entry on Pass 17. 
2.5 IN-FLIGHT COMMAND CAPABILITIES 


2.5.1 Ground commands for the orbital programmer adjustment are sum- 


marized as: 


a. Command | (increase/decrease period) changes the direction 
of the 10-2/3-second-increment period adjustment switch. By 
changing direction of the switch it will be in either the increase 
or decrease position which will affect the programmer period 
correspondingly. 


Command 1 does not select the direction; it merely throws the 
switch to the opposite direction. This command will be issued 
to change the direction of the increase/decrease switch only 

if necessary, as determined by telemetry data or command 
history. The switch position is presented on the vehicle com- 
mand panel as either an increase or decrease light. The 
switch will be maintained in the decrease position for telemetry 
calibration by oscillograph observers. 


b. Command 2 (step) provides a 10-2/3-second change in pro- 
grammer period in the direction dictated by the increase/ 
decrease switch. 


c. Command 3 (reset) repositions the program tape to predeter- 
mined locations corresponding to selected latitude positions. 
This command will not be given if the reset monitor signal is 
received at the desired time. 


2.5.2 The ground command for the payload function selector adjustment 
when an AET payload is carried will be: 


a. Command 4 (payload function selector) will step the selector 
through 11 positions. The issuance of one command advances 
the selector one position. To obtain a lower setting it is neces- 
sary to advance the selector through positions 10, 11, 1, 2, etc. 


b. The selector setting is transmitted from the vehicle to the 
tracking stations by means of a 4-bit Gray code. 


c. The execution of each Command 4 will be verified by command 
tone receipt verification via telemetry, and telemetry indica- 
tion that the payload function selector setting has advanced one- 


Z-7 


LOCKHEED AIRCRAFT CORPORATION S EC R E MISSILES and SPACE DIVISION 





evise age 


"20 May 1960 


position. The number of commands transmitted will be limited 
to the number required to correct the setting, assuming that all 
the commands are received. Following transmission of the 
number of commands directed, the results will be evaluated and 
an additional command directed, if necessary. 


2.5.3 Ground commands for Discoverer Satellite engine control during the 


launch phase are: 


a. 


Command 5 (time-to-fire correction) will delay initiation of the 
engine firing sequence by disengaging the timer clutch for the 
duration of the signal. Duration of the delay-fire correction is 
calculated and automatically transmitted by the Reeves guidance 
computer based on launch trajectory information. A nominal 
airborne delay will be achieved by the orbital programmer in 
the satellite if no ground commands are transmitted. If the 
validity of the computer computation is questioned, a nominal 
ground command will be sent to provide a more accurate delay 
than the nominal airborne delay. 


Command 6 (velocity-to-be- gained correction) will be trans- 
mitted immediately following the Command 5 delay-fire. Dur- 
ation of the command may be from 1 to 25 seconds where each 
second of command duration will reduce the velocity-to-be- 
gained setting in the guidance integrator by approximately 

50 ft/sec. Command 6 must be transmitted immediately follow- 
ing termination of Command 5 in order to override the orbital 
programmer hold of the SS/D timer. Failure to send Command 
6 following Command 5 would result in continued hold by the 
orbital programmer until its programmed hold period has been 
completed. The earliest possible engine firing time is achieved 
by transmission of Command 6 at the time when Command 5 
would normally be initiated. 


2.5.4 The ground commands for selecting the recovery pass will be: 


a. 


Command 5 (alternate re-entry selector) will select the alternate 
recovery sequence at any time following the launch injection 
phase. Re-entry will occur on Pass 15 if Command 5 is trans- 
mitted before the separation initiation point on that pass; on 

Pass 16 if the command is sent between the separation initia- 
tion point on Passes 15 and 16; and on Pass 18 if Command 5 is 
transmitted between Passes 16 and 17. 


Command 6 (normal re-entry) will select the normal re-entry 
circuit providing re-entry on Pass 17 and will negate Command 
5 at any time unless the re-entry sequence has already been 
initiated. If neither Command 5 nor 6 is sent, normal re-entry 
will occur on Pass 17. 
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2.6 RE-ENTRY AND RECOVERY 


2.6.1 Each flight operation will include a programmed recovery of a Dis- 
coverer Satellite re-entry capsule. Description of the re-entry capsule and 
recovery aids is contained inthe DTO. Recovery will be made in the air 


with a surface recovery backup for the air recovery method. 


2.6.2 At the appropriate time during the recovery pass, the orbital pro- 
grammer will restart the SS/D timer which will in turn initiate the re-entry 


sequence. This sequence is discussed in detail in Appendix A. 
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SECTION 3 
‘CONFIGURATION 


3.1 GROUND SYSTEM INFORMATION 


3.1.1 The operational structure is headed by the Satellite Test Center 


located at Sunnyvale, California. 


3.1.2 Two UNIVAC Scientific 1103AF large-scale digital computers in 
Palo Also will, at the direction of the STC, convert binary tracking data 
to an ephemeris, issue acquisition data to tracking stations for subsequent 


passes, and predict the recovery area. 


3.1.3 Stations reporting directly or indirectly to the STC will be: 


a. Vandenberg Control Center (VCC), Vandenberg AFB, 
California, which will control blockhouse launch operations, 
the downrange telemetry ship, and during the launch phase, 

stations b and c (below) 






Hawaii Control Center, Hickam AFB, Oahu Island, Hawaii 


g. Downrange Telemetry Ship -- for location on a given operation 
see Table A2-1 of Appendix A. 


h. Re-entry Telemetry Ship -- for location on a given operation 
see Table A2-1 of Appendix A 
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3.2 SATELLITE TEST CENTER (STC) 


3.2.1 The STC will be provided with the following equipment: 


a. Communication console with switches for alternate voice/ 
100-wpm teletype (TT) circuits, with voice conference 
provisions 


b. Ampex tape recorder for recording all voice communications 


c. Sixty-wpm teletype equipment, including encrypting and 
monitor equipment 


d. Status boards for presenting weather data, status of the com- 
plete communications system, equipment status at each fa- 
cility, and status of data processing and dissemination 


e. Large wall-mounted polar map with a transparent overlay 
for manually plotting the tracking data as received; the over- 
lay can be rotated and will be adjusted to SEPT Onaate the 
orbit for following passes 


f. Two television cameras with controls and monitor located 
in the Test Director's console; one camera is directed at 
the plotting board to present updated satellite position in- 
formation; the second television camera is directed at the 
teletype receiver so that teletype messages may also be 
presented in the observation room 


g. System Test Controller hot lines to AFBMD, VCC, and the 
blockhouse. 


3.3 VANDENBERG CONTROL CENTER (VCC) 


3.3.1 The VCC, located in the LMSD administration building at VAFB, 
will be equipped as the communications and command link between the STC 


and each of the following launch stations: 














a Blockh 
b. racking Station 
es racking Station uxiliar y) 
d. Downrange Telemetry Ship 
Re-entry Telemetry Ship 
VAFB Range Safety Office 
g. PMR Control (throug Bice link) 
h. Optical Tracking Sites 
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3.3.2 The VCC will have the following equipment to perform its control 
functions: 


a. Communications control console 


Termination equipment for 60-wpm teletype (with secure 
capability) 
c. Communications switchboard 


Two back-lighted status boards 


3.4 TRACKING STATIONS 


3.4.1 Operating equipment at the tracking stations will include the following 


major items: 
a. VERLORT radar 
b. TLM-18 self- ing a for telemetry and Doppler 
range signal andy) 
Tri-helix antenna for telemetry and Doppler range signals 


Mark 51 optical tracker nly) 
Master timing system referenced to WWV 









my eo moO 


Reeves orbit computer 


Acquisition programmer 


ym 


Telemetry signal recording equipment 


Decommutation equipment for real-time presentation of 
commutated telemetry data 


j- -ar ical plo ds (three at 
oe | one at for present 
dinate 
k. Transmitting and receiving equipment for interstatj - 
cha radar tracking data via leased land line 
=i 


1. Teletype transmitting, receiving and conversation equipment 
for two-way transmission of radar tracking and acquisition 


data between tracking stations and the Palo Alto Computer 
m. Single side-band (SSB) radio at voc, fb. Downrange 


Telemetry Ship, and the Re-entry TeTemetry Ship. 


ron 
e 







wo (each) at 
of tracking 
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3.4.2 Functional capabilities of the tracking station configurations will 
include: 


a. Radar digital data recording on punched teletype tape in 
normal binary code format 


b.  Plotboard presentation of radar analog data in XY and YZ, 
coordinated with time marks (X east, Y north, Z vertical) 


c. Doppler data frequency recording on punched teletype tape 
in binary code format 


d. Telemetry data recording on magnetic tape 


e. Real-time readout of vehicle command verifications, timer 
adjustment parameters, payload conditions, and,in the case 
of launch stations, booster main engine burnout, orbit engine 
ignition and cutoff (by combustion chamber pressure or longi- 
tudinal acceleration data) 


f. Positioning of all antennas toward the predicted satellite 
position until acquisition by means of the acquisition pro- 
grammer and the acquisition data provided by the computer 
at Palo Alto 


g. Carry-over capability during temporary loss of tracking by 
the Reeves computer (orbit tracking) 


h. Radar command capability for adjusting engine fire time and 
duration of engine burning nly), for adjusting orbital 
programmer cycles which control airborne beacon and telem- 
etry equipment, for adjusting the time of the recovery sequence 
of operations, and for commanding payload functions. 





i. Capability of inter-slaving antennas on each station and, in 
the case of @iand interstation antenna slaving functions 





j. Recording on punched teletype tape, in normal binary code 
format, of digital angle data from TLM-18 tracking where a 
TLM-18 tracker is provided 


k. TLM-18 (where provided) analog data plotting in polar co- 
ordinates 


l. Sixty-wpm teletype and 100-wpm teletype or voice communi- 
cations for transmission and reception of data and intelligence 


m. At@™nly, a Reeves guidance computer will utilize radar 
analog data to automatically compute time-to-fire and velocity- 
to-be-gained correction commands and will automatically 
transmit these commands to the Discoverer Satellite. A 
manual backup system will provide for transmission of nominal 
commands as a backup to the guidance computer. 
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3.5 RE-ENTRY TELEMETRY SHIP (PVT. JOE E. MANN) 


3.5.1 The Re-entry Telemetry Ship equipment will include: 


a. Two tri-helix and one single-helix antenna 

b. Complete analog FM/FM ground station 

c. Two tape recorders for T/M data 

d. SSB radio for ship-to-shore communication 

e. UHF radio for ship-to-aircraft communication 
f. Equipment for air pickup of magnetic tape data 
g. Doppler data receiving and recording equipment 
h. Decommutator rack (single channel capability) 


rar 
. 


Teletype equipment. 
3.6 DOWNRANGE TELEMETRY SHIP (KING COUNTY) 


3.6.1 The Downrange Telemetry Ship equipment will include: 
a. Two single-helix antennas 
T/M receiving equipment 


Two tape recorders for T/M data 


aoa oo 


SSB radio for ship-to- VCC communication 
UHF radio for ship-to-aircraft communication 
Equipment for air pick-up of magnetic tape data 


Doppler data receiving and recording equipment 


pr a * oO 


Teletype equipment 


ror 


Two 6-pen recorders 
3.7 HAWAIIAN CONTROL CENTER (HCC) AND RECOVERY FORCE 


3.7.1 The HCC at Hickam Air Force Base, Hawaii, will control recovery 
operations in the Hawaiian area. Maps, charts, and status boards are pro- 
vided to present a complete and accurate status of all phases of the recovery 
operation. Communication equipment is also provided for continuous com- | 


munications between the STC and HCC, and the recovery forces during 
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operational periods. Technical assistance to the Recovery Test Controller 


will be provided by the LMSD Recovery Test Director. 


3.7.2 The basic Recovey Forcefor the recovery operation will consist of 
the elements listed below plus required supporting personnel, supplies, and 
services. Deployment deviations will be directed by the HCC if all of the 
elements are not available. The HCC will notify the STC if the Recovery 
Force is reduced below the level considered by the HCC to be necessary for 
successful recovery operations. Endurance stated for the air elements is 
the flight time available for performing recovery and search operations. 


Recovery Force elements are: 


a. Four RC-121 aircraft equipped with APS-20 surveillance 
radar and APS-45 height finder radar. Range of the RC-121 
is approximately 3040 nm at 190 knots true airspeed with an 
endurance of approximately 16.0 hours. 


b. Nine C-119 aircraft equipped with Model 80C air pick-up 
equipment and a 64-degree forward sector coverage direction- 
finder (D/F) system to home on the capsule beacon. By using 
their auxiliary fuel tanks the C-119J aircraft can travel a 
distance of 2240 nm at 160 knots true airspeed with a result- 
ant endurance of approximately 14.0 hours. 


c. Two WV-2 aircraft (if available) with frequency interference 
control (FIC) equipment, D/F equipment, and telemetry re- 
ceiving and recording equipment. Range of the WV-2 is 
approximately 2300 nm at 190 knots true airspeed with an 
endurance of approximately 12.0 hours. 


d. Two victory ships, USNS Haiti and Dalton (Victory), with two 
HRS-3 helicopters, telemetry receiving and recording equip- 
ment, and 350-degree D/F equipment on board each ship. The 
victory ships have top speed in advance of 15 knots and suffi- 
cient supplies for 50 days on station. The HRS-3 helicopters 
will have an operating range of 90 nm (two aircraft operation, 
visual flight rules conditions, visual or radar contact and con- 
trol) with 30 minutes of loiter time under ideal conditions and 
necessary equipment for effecting water recovery of the re- 
entry capsule. The primary mission of the helicopters is to 
extend the visual acquisition and surface recovery range of 
the victory ships. Each ship will be provided with necessary 
equipment for handling and storing the re-entry capsule. If 
operating singly, the helicopters will remain within visual 
range of the recovery ships for maximum safety since they do 
not carry D/F equipment. Both ships will be equipped to pro- | 
vide winds aloft weather data. 
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3.8 COMMUNICATIONS 


3.8.1 The interstation communications consist primarily of 60-wpm tele- 
type and 100-wpm alternate voice/teletype. The 60-wpm teletype is used 
to transmit or receive acquisition and command messages, Doppler cali- 
bration, weather and equipment status reports, performance and command 
summaries, and general information messages and instructions. The 
60-wpm teletype is maintained in the conference mode. The 100-wpm tele- 
type is used to transmit or receive acquisition programs, TLM-18 analog 
data, Doppler data, and VERLORT data. The 100-wpm alternate voice line 
is used for all voice communications, including reporting of real-time read- 
outs during active passes. The STC controls the status of the 100-wpm cir- 
cuit and selects either the 100-wpm teletype or voice, conference net, or 


individual station communications. 


3.8.2 A voice lease-line, which can be connected to the conference net, 
links the System Test Controller with AF BMD, VCC and the blockhouse. 


3.8.3 A Schematic of the interstation communication network is presented 


in Figure 3-1. 


3.8.4 A complete discussion of the Recovery Force communications system 


is contained i 






and in the 
3.9 TRANSMISSION FREQUENCIES 


3.9.1 Transmission frequencies of the satellite S-band beacon t ransponder, 
the satellite telemeter transmitter, the satellite C-W acquisition beacon, 
the recovery capsule telemeter transmitter, and the recovery capsule beacon 
transmitter are listed below. If additional transmission frequencies are 
used on a particular flight, they will be specified in Appendix A for that 
flight. 
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Satellite transponder receiver 


Satellite transponder transmitter 


Satellite telemeter transmitter 


Satellite C-W acquisition transmitter 
Recovery capsule telemeter transmitter 


Recovery capsule acquisition transmitter 
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SECTION 4 
PRELAUNCH OPERATIONS 


4.1 GENERAL 


4.1.1 Prelaunch procedures for the tracking stations, the STC, and the 


Palo Alto Computer will be primarily equipment checkout and calibration 


operations re equipment readiness. 
in accordance wit 


will be used. System operation exercises and 







data transmission checks will be conducted to verify the proper operation of 
communications equipment. Flybys of aircraft equipped with beacon and 
telemeter equipment will be accomplished at the stations to demonstrate 
operational readiness. Following these operations, a dress rehearsal in- 
volving all stations will provide a comprehensive readiness check while im- 
proving proficiency of operations. Periodic weather reports will be sub- 
mitted from various stations and the effect on flight operations will be eval- 


uated by the STC up to the time of launch. 


4.1.2 Communication checks and station status checks will be made periodi- 
cally each day at the discretion of the STC, and are not included as specific 
items in the countdown. Any change in station status, if a malfunction is in- 
volved, with an estimated time required for correction, will be reported 


immediately by the station. 


4.1.3 Countdown times are given in X and T terms where X is launch day 
(X-2 is the second day before launch); correspondingly, T is launch time 
(T-2 is two hours preceding scheduled launch). When time in minutes or 
seconds is significant, T-2 minutes or T-2 seconds is used with the unit in 
all cases. ETPDis used in the same manner as T, but references the esti-_ 


mated time of parachute deployment rather than launch time. 
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4.2 SYSTEM COUNTDOWN SEQUENCE 


4.2.1 Prior to X-6 day, station equipment will be checked and calibrated so 
as to be fully qualified for flight operations. Careful attention must be given 
to the calibration of voltage dials or other indicators used to present the or- 


bital programmer period setting in real time from telemetry data. 


4.2.2 System countdown operations will begin on X-6 day. Starting on this 
day, the STC will conduct checkout exercises which include an operations 
exercise emphasizing communications and data evaluation proving satisfactory 
status of teletype conversion, transmission, and reception equipments. 

Table 4-1 describes the operations and shows the approximate times at which 
they are scheduled in the prelaunch period. Recovery force prelaunch oper- 
ations are covered in Section 7 of this report. Times given in this section 
are approximations, and in many cases will be rescheduled by the STC. 
Operations involving the STC will be conducted only on an "as-requested"' 
basis from the STC in order that operations of all stations may be properly 
integrated. The operations and reports indicated are usually minimum re- 
quirements and will be supplemented by additional operations and reports re- 


quested by the STC as required. 


4.2.3 The deviations of the telemetry and acquisition beacon transmitter 
frequencies from nominal values will be furnished (to the nearest kilocycle) 
by the ff to the STC via 60-wpm teletype during countdown task 14 for relay 
from the LMSD Data Evaluation Area (DEA) at the Palo Alto Computer Center 
(PAC) to Project Space Track. 


4.3 LAUNCH CRITERIA 


4.3.1 The System Test Controller determines whether a Discoverer Vehicle 
countdown should be initiated or, when initiated, if the countdown should be 
continued to launch. In certain cases, definite criteria on which to base ; 


these decisions can be established which should not be violated under any 
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circumstances. In other situations, some relaxation of criteria by the 
System Test Controller may be permissible, depending upon unique circum- 
stances at the time the problem arises. The criteria presented herein are 
made as definite as possible to minimize the necessity for arriving at 
hurried judgments under the pressures of a launch operation. Since vehicle 
readiness-for-launch will be determined by the Launch Controller from the 
blockhouse, criteria affecting launch complex operations have been omitted 
from this document, except for instrumentation parameters which are sub- 


ject to late revisions. 


4.3.2 The following items will be considered by the System Test Controller 
to determine whether launch postponements or holds are required. Each 


item is discussed separately in the following paragraphs: 


Weather 

Range and Support 

Instrumentation 

Systems Communications 

Tracking Station and T/M Ship Readiness 
Recovery Force Readiness 

Satellite Test Center Readiness 


eA ORS Oe 


4.3.3 Weather 


a. Launch Area 


(1) Surface wind at the launch complex will be monitored and 
reported as shown in the CIE 7210 4-1, 
Critical surface winds for the Disco ehicle before 


ignition of the Discoverer Booster are specified as follows: 
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Table 4-1 
PRELAUNCH SYSTEM COUNTDOWN * 


DAY OPERATIONS 


X-6 1. System checkout and flight communications simulation 


2. Re-entry telemetry ship enroute to station 


a. Daily communication schedule for T/M ship and FCC from sailing time to 
T - 24 hours 
1830 GMT — Equipment status report 
2300 GMT — Position, weather, and equipment status report 


b. Daily communication schedule for T/M ship > CY HCC (whichever is 
closer) from sailing time to T-24 hours 
1800 GMT ~ Equipment status report 
2330 GMT — Position, weather, and equipment status report 
3. Tracking equipment checkout 


a. PAC transmits acquisition program and/or message to all stations. 
b. Stations run preplot and record tracking data in binary code format on 
teletype tape 
c. Stations transmit tracking data to PAC for comparison with original program 
X-5 1. Aircraft flyby at constant heading, airspeed, and altitude at 6 miles from 
tracking station 


a. Stations record ond report range, azimuth, elevation, and system time at 
acquisition, acquisition +40 seconds, midpoint of track, 40 seconds before 
fade point, and fade point 


b. Stations transmit tracking data to PAC for evaluation 


2. Downrange telemetry ship departs for station 


a. Daily communication schedule for T/M ship and VCC from sailing time 
to T- 24 hours. : : 
1630 GMT — Equipment status report 
2230 GMT — Position, weather, and equipment status report 


X-4 1. Dress rehearsal (if deemed necessary by the STC) 
a. Launch simulation 


b. Orbit pass simulation 


X-3 1. Correct difficulties experienced in earlier countdown operations 


* The STC may add to this countdown sequence as necessary, or may delete portions when system performance is — 
being demonstrated by concurrent operations. 
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Table 4-1 (continued) 


DAY OPERATIONS . 


. PAC transmits actual command, acquisition message, and program 


a. All stations acknowledge receipt and run preplot 
. VCC submits weather forecast for VAFB and T/M ship at T - 48 hours 


. VCC transmits weather forecasts for VAFB and T/M ship crea at T-24, T-12, T-6, 
and T-2 hours to STC 


. HCC transmits weather forecasts f ind recovery area at 1-24, T-12, T-6, and 
T-2 hours to STC 


. Downrange T/M ship reports position, weather, and equipment status to VCC at 
T-24, T-20.5, T-15.5, T-12, and T-6 hours. 
. Re-entry T/M Ship reports position, weather, and equipment status at: 
a. T-20, T-14.5, T-11.5, and T-3.5 hours to VCC 
b. T-19.5, T-6, T-3, and T-0.5 hours i: HCC (whichever is closer) 


. Boresight a ransmit data to STC 


. PAC transmits acquisition program to each station 


a. Stations run preplot and transmit tracking data to PAC 


. All stations report readiness to STC by T-20 minutes 


W...... ref output from launch pad from T-15 minutes until launch 


5. 1000-cps lift-off tone transmitted to VCC, STC, and all stations 


a. Stations note system time of launch and obtain time verification from STC 
for use in timer adjustment calculations 
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Critical Surface Wind 
Condition of Discoverer Vehicle (Including gusts) 


Launcher erect 
Fueled or unfueled, vehicle 
clamped with three bolts in 
base of vehicle 75 knots 


Launcher retracted 
Fueled, all bolts and clamps 
removed 45 knots 


(2) Wind aloft will be determined from sounding data given to 
PAC and analyzed for maximum shear conditions. The 
allowable wind velocity gradient is a function of several 
factors and cannot be presented as a fixed quantity. Wind 
shear data will be evaluated in the computer area by the 
LMSD Structures Department and a statement of accept- 
ability will be made to the STC. 


b. Recovery Area 


Element Critical Condition 
(1) Precipitation Continuous 
(2) Visibility 10 miles 
(3) Cloud coverage 0 to 14,000 feet -- clear 


14, 000 to 30,000 feet -- 0.2 
above 3000 feet --- no limit 


(4) Sea state and surface Surface force effectiveness 
wind diminished above sea state 4, 
and helicopters in wind in ex- 
cess of 15 mph. 


c. Other Facilities. Weather conditions must permit satisfactory 
operation of station equipment. Precipitation will not require 
postponement of launch since the intensity which could cause 
trouble is not likely to exist for extended periods. Consider- 
ations, such as those listed below, will be required for each 
facility; 


(1) At during launch, the surface wind limitation is 
50 knots unless the tri-helix antenna is inoperative. If this 
antenna is inoperative, the wind limitation is reduced to 
35 knots. 


(2) Visibility required for boresight operations at ground sta- 
tions is 300 feet. 


(3) The maximum sea condition that would permit a specific 
T/M ship to complete its mission adequately is required. 
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4.3.4 Range and Support 


Range and support considerations are given in Appendix A, Table A2-1l, 


Nominal Flight Planning Data. 
4.3.5 Instrumentation 


Telemetered functions required to be operative at launch are listed in 


Appendix A, Table A4-1. 


4.3.6 Systems Communications 


4.3.6.1 Communications between the STC and remote stations must be 


maintained as follows: 


a. Voice or 60-wpm teletype to VCC 






b. Voice or 60-wpm teletype to 

c. Voice or 60-wpm teletype to 

d. 100-wpm teletype or 60-wpm teletype between ana PAC 
Voice to . 


f. Voice to 








HCC, or VCC and the telemetry 


ship Pvt. Joe E. Mann must be verified during countdown. 


4.3.6.2 Communications between! 


4.3.6.3 Communications between the VCC and the downrange telemetry ship 
will be maintained during countdown. If loss of communications is expe- 
rienced in monitor the HF radio signal and relay pertinent informa- 
tion to the ship through PMR. 


4.3.6.4 APL Communications. Loss of the direct communication link be- 


tween DEA and Project Space Track will not be cause for abort of launch. 
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4,3.7 Tracking Station and Telemetry Ship Readiness 





4.3.7.1 All Discoverer Tracking Station equipment must be in operable con- 


dition except as follows: 


a. Plotboard operation is not required. 
Slaving capability is not required. 


c. Trackj ta mission failure is allowable P< 
eithe or 


d. Optical tracking is not required ma 


e. Failur er tri-helix or TLM-18, but not both, is allow- 
able at 


f. Failure of tri-helix and T/M data recording is allowable a 
g- Failure of tri-helix is allowable at 


h. Failure of acquisition programmer or orbital computer, but not 
both, is allowable at any station. 


i. Doppler receiving, recording and data transmission equipment 
failure is allowable at any station. 


4.3.7.2 The equipment on both the Pvt. Joe E. Mann and the King County 
must be operable to the extent that a combination of operable equipment is 
available on each ship to provide a telemetry receiving and recording 


capability. 


4.3.8 Recovery Force Readiness 


4.3.8.1 The following minimum force requirements with all search and 
recovery equipments operable must be met. These requirements may be 
increased for a flight and will be specified in the applicable Appendix A if 


an increase is necessary. 


a. 3 RC-121 radar aircraft 
b. 7 C-119J recovery aircraft 


c. 2 surface ships. 
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4.3.8.2 Surface ships must be within four hours of assigned station location 
at T = 0. 


4.3.9 Satellite Test Center Readiness 


4.3.9.1 Communication equipment and at least one 1103A computer must be 


operable. 


4.3.9.2 Failure of the TV cameras and/or failure of the tape recorder will 


not be cause for launch abort. 
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SECTION 5 
LAUNCH OPERATIONS 


5.1 GENERAL 


5.1.1 The launch phase of operations, as defined for tracking and control 
operations, will begin at liftoff and will consist of all operations associated 
with the exit trajectory to the first northbound crossing of the equator. The 
launch phase nominal trajectory is presented in Figure A5-1. During the 
launch phase, the following operations will occur: 
a. Liftoff 1000-cps tone and voice verification of liftoff by LMSD 
Launch Conductor 


b. Tracking by Pans 





to extent of range 


c. Determination of required second stage time-to-fire correction 
nd and velocity-to-be-gained adjustment command by 





Issuance of time-to-fire correction command and velocity-to-be- 
gained adjustment command b 


e. Recording of T/M data by 


f. Real-time readout of significant telemetered data by 


and Downrange T/M Ship (see Table A8-1) 
g. Reports a... Downrange T/M Ship of the system 
time at wh Significant events occurred (see Table 5-1) 


h. Transmission of launch trajectory data fro n 
the Palo Alto Computer (PAC) 


i. Calculation of ephemeris and correction of nominal acquisition 
data by PAC. 





and Downrange T/M Ship 












5.1.2 In order to expedite the effective relay of real-time launch and exit 


data to the STC over the 100-wpm voice line, a lift-off commentary (Table 
ia 


The times listed in the table are guides and shall remain flexible. The 







5-1) has been prepared to integrate the voice launch reports 


frequencies of the telemetry transmitter and the acquisition beacon transmitter 
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Tabie 5-1 
LIFT-OFF COMMENTARY 


1. Report system time of liftoff 

2. Relay any available visual dota 

3. Continue commentary of radar track on plotboard through 
active phase 


T+50 Announce lock-on and quality of track 
T+ 164 Announce passive track 


T+175 Report system time of MECO 


. Assume radar track commentary and continue until fade 
T+180 Announce separation, if available 
T+190 Verify system times of MECO and VECO 
T+223 Report Command 5 initiation 
T+24e Report Command 6 initiation 
T+270 Report system time of Discoverer Satellite ignition 
T+290 Verify system time of Discoverer Satellite ignition 


T+320 Announce mode of Commands 5 and 6 determination 
Report system time of Commands 5 and 6 initiation 
. Report system time of Commands 5 and 6 termination 
Report time duration for Commands 5 and 6 


T+385+ 
T+3952 
FADE 


Report system time of Discoverer Satellite burnout 
Verify system time of Discoverer Satellite burnout 
Report system time of equipment fade 


. Report orbital programmer period and position of increase/ 
decrease switch 
. Report position of payload function selector 


Verify above data 





- Relay T/M ship real-time data as follows: 
. System time of engine burnout 
. Orbital programmer period 
. Position of increase/decrease switch 
. System time of acquisition 
. System time of fade 
- Comments 


ransmit the T/M ship data over the 60-wpm TT 
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will be monitored at liftoff and deviations from nominal values will be re- 


ported to all stations via the STC. Any abnormalities noted during the launch 





phase must be reported immediately. In the event either fo) loses 
communications with the STC during the launch phase, the remaining station 


will report all listed items of information available. 


5.1.3 Internal functions of the Discoverer Satellite during the launch phase 
will be controlled by the SS/D timer and the orbital programmer. Operations 
of the SS/D timer are tabulated in Table A5-1 of Appendix A. The SS/D 
timer will start at liftoff and continue through the injection and reorientation 
phase. The orbital programmer will be started by the SS/D timer at booster 
separation and will remain on for the duration of battery power. The orbital 
programmer will turn off the S-band beacon transponder and telemetry trans- 
mitter beyond the Downrange T/M Ship reception range, will cycle this equip- 
ment on and off for readout periods over tracking stations, and will turn the 
SS/D timer on halfway in the recovery pass to initiate the recovery sequence 
of satellite operations. Orbital period setting in the orbital programmer at 
liftoff is listed in Table A2-1 of Appendix A. 


5.2 VANDENBERG CONTROL CENTER (VCC) 


5.2.1 The VCC will conclude countdown operations by connecting the block- 
house communication circuit to the STC communications conference networks 
approximately 15 minutes before launch. In this manner the lift-off tone and 
verbal confirmation will be transmitted to the STC and all tracking stations 
communicating with the STC. Following liftoff, the VCC will disconnect the 


blockhouse circuit from the STC communications network. 


5.2.2 The VCC will notify the Downrange T/M Ship immediately by SSB 
‘radio that liftoff has occurred and will give system time of liftoff. In the 
event of loss of communications with the ship, the VCC will request {fo 


monitor the HF radio frequency and relay messages to the ship. 
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5.2.3 Both andr -acking Station radar tracking charts 
will be preplotted with elevation angles for the Downrange T/M Ship. These 
angles will be read periodically from the plotboard of the active tracking 
station as long as the exit trajectory is being plotted and will be relayed to 


the ship by the VCC to assist in acquisition and tracking. 


5.2.4 Tracking and real-time telemetry data, as transmitted over the voice 
and 60-wpm teletype circuit to the STC from the m-. a will be 
monitored by the VCC. Real-time telemetry data transmitted to the VCC via 
SSB radio from the Downrange T/M Ship will be relayed by voice to the STC 
and by 60-wpm teletype to the PAC. 


5.2.5 Following launch, the VCC will maintain communications with the 
Downrange T/M Ship and monitor the voice and 60-wpm teletype equipment 


until directed to secure by the STC. 


53 SEB. cxxc sranon ga 


5.3.1 The lift-off tone will be rec ed on the oscillograph/Datarite equip- 
ment in the telemetry building , Utilizing the binary system time in- 
dication on the recording, time of liftoff (using the appropriate code word) to 
the nearest second will be transmitted to the STC and PAC over the 60-wpm 
teletype. The announcement of liftoff will also be made by voice to the STC, 


giving system time in digitized form from the system clock. Time-event 


—_ will be made in accordance with the format in 


5.3.2 At liftoff, tracking will begin with the TLM-18 self-tracking antenna 
driving the slave tracking data bus. The VERLORT radar antenna will as- 
sume this function at T + 100 seconds when parallel errors are sufficiently 


reduced and multipath and signal reflection interferences have decreased to 


5-4 


LOCKHEED AIRCRAFT CORPORATION § EE E | MISSILES and SPACE DIVISION 


SEGRE | ; eed = 


20 May 1960 





a negligible level, Initial radar positioning will be accomplished by the use 
of a Mark 51] gun director if radar difficulties are experienced and "lock-on" 


cannot be maintained. 


The tri-helix will be positioned manually as a function of maximum signal 
strength until consistent tracking data are available from the slave tracking 
data bus, at which time it will be manually slaved to the slave tracking data 


bus. 


5.3.3 Under normal circumstances adar will track actively from 

earliest acquisition until the end of track. ill go passive and the two 
ange safety MPS-19 radars (one active and one passive) will be shut 

down at T + 164 seconds. Fine PRF synchronization by ill be re- 


quired only during the time nd range safety are actively tracking. 


5.3.4 To preclude the possibility of tracking on a side lobe of the radar 
antenna, ill manually attenuate the received signal strength before 
launch to a value which will limit automatic tracking to the main lobe. The 
attenuation will be removed gradually as signal strength decreases after 


launch. 


5.3.5 ) am record radar, TLM-18, and Doppler tracking data on 
punched teletype tape as long as tracking is maintained and will transmit 
radar tracking data to the Palo Alto Computer via 100-wpm teletype immed- 
iately. TLM-18 and Doppler data will be transmitted when directed by the 
STC. 


5.3.6 All telemetry data will be recorded on magnetic tape. Significant 
real-time data will be recorded on an oscillograph/Datarite, as described in 


Section 8. 


5.3.7 Performance, command, and status summaries will be submitted via 


the 60-wpm teletype following launch. The performance summary will 


a 
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include fade time of the radar, tri-helix, and TLM-18 tracker, The report 
will also include fade time of telemetry and Doppler signals separately. The 
values of the payload binary readout, as read from the oscillograph/Datarite 
or other recorder, andthe numerical equivalent from the conversion table, 
will be added at the end of the command summary for transmission over the 


60-wpm teletype. 


5.3.8 Emergency procedures and alternate modes of operation will be di- 
rected or authorized by the STC whenever time and circumstances permit. 
If time is critical or communications out, will follow the general pro- 


cedures outlined below for abnormal conditions. 


5.3.8.1 Loss of Radar During Exit Trajectory. Upon loss of radar tracking 


during the exit trajectory, the TLM-18 will be used as the slaving master to 
drive the radar and tri-helix antennas. Radar data will be recorded without 
range. Slaving data will still be sent to in the - not 
acquired. If the TLM-18 is not tracking but the vehicle is in sight, the 


Mark 51 optical tracker will provide the slaving data. 


5.3.8.2 Loss of Slaving Capability. Upon loss of slaving functions, voice 
position data (azimuth and elevation) will be called out from the operating 
panel of the most accurate equipment successfully tracking and will be used 


to position manually any equipment not already tracking. 


5.3.8.3 Loss of Data Recording. Malfunctioning of the radar digital-to- 
teletype data link will require alternate data transmittal procedures. For 
both the exit trajectory and orbit passes, six points from each of the XY and 
YZ plotted trajectories will be tabulated and transmitted via the 60-wpm 
teletype if so directed by the STC. Angular data alone will be of small value 
for the trajectory calculations; therefore, TLM-18 plotboard information 
will not be transmitted unless specifically requested. Loss of plotting cap- 


abilities will not affect operations significantly at the station during launch. © 
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5.3.8.4 Loss of Communications, Loss of communications to ne 
before launch will be reported to the VCC and a launch hold will be called. 
In the event of loss of communications during the exit trajectory, ill 
maintain passive radar tracking status, recording telemetry and Doppler 


data as long as track can be maintained. 


5.4 we cc: STATION ae 


5.4.1 At liftoff, either the radar will be siaved to oe. directed at the 


launch pad with a one-degree elevation, depending on equipment status. The 









tri-helix antenna will be slaved manually to the slave tracking data bus 





which will be driven by either th or ==. The range-phasin 
equipment will be used to synchronize the radar triggers o . 
Tracking on the main radar antenna lobe will be verified by signal strength 
level at acquisition. If side lobe tracking indications are noted, a manual 
excursion of +10 degrees in azimuth and +5 degrees in elevation will be made 
at the earliest possible time before T + 90 seconds to establish tracking on 
the main antenna lobe. Active tracking will be accomplished as soon as 
lock-on is established with data being punched on the data tape. Radar 
tracking data will be transmitted immediately to the PAC via 100-wpm tele- 


type. Doppler tracking data will be transmitted when directed by the STC. 


5.4.2 All telemetry data will be recorded on magnetic tape. Significant 
real-time data will be recorded on an oscillograph/Datarite, as described in 


Section 8. 


5.4.3 racking Station has the responsibility of determining and 
transmitting the required time-to-fire and velocity-to-be-gained correction 
commands to provide engine ignition and cutoff times necessary for achieve- 
ment of the desired orbit. Computation and transmission of these correction 
commands will be accomplished automatically by the Reeves guidance com- 
puter system by sampling and evaluating launch tracking data at two pre- 


determined points. The time-to-fire correction command will be transmitted 
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automatically through the vehicle command panel and will be initiated on 
Command Channel 5 of the VERLORT S-band radar encoder. This command 
will delay the engine ignition time by an amount equal to the duration of com- 
mand. The velocity-to-be-gained correction command will be automatically 
initiated on Command Channel 6 of the S-band radar encoder when Command 5 
is terminated. Reduction in velocity-to-be-gained, as determined by the air- 
borne guidance integrator, will be proportional to the duration of the command 


sent. 


5.4.4 The time-to-fire correction received by the vehicle S-band radar de- 
coder is relayed to the SS/Dtimer. The SS/D timer clutch is slipped by a 
time equal to the duration of the command sent, delaying the engine ignition 
sequence by a like amount. The sequence of event which follows correction 
command termination is initiated after a short time delay period. This time 
delay period, which is given in Table A5-1 of Appendix A, is programmed 
into the sequence of events to allow for any momentary dropout of command 
signal as it is being transmitted to the vehicle. Following termination of the 
time delay period, the ullage rockets will be fired, thus initiating engine ig- 
nition. Duration of engine firing, engine shutdown, and all of the above 
events are listed in Table A5-1 of Appendix A along with their respective 


times of occurrence. 


5.4.5 Nominal, preset correction command durations are provided in the 
manual control console as a backup to the Reeves guidance computer. If 
selected by the operator, these commands will be transmitted to the vehicle 


instead of the computer commands. 


5.4.6 Computer sampling times, the time to transmit the commands to the 
vehicle, and the nominal command durations will be provided to pa - 
rately as early as possible consistent with receipt of finalized weight data by 


the design group. 
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5.4.7 Emergency procedures and alternate modes of operation will be di- 
rected or authorized by the STC whenever time and circumstances permit. 


If time is critical or communications are out, will follow the 





general procedures outlined below for abnormal conditions. 


5.4.7.1 Loss of Radar Tracking. Radar tracking wi:: considered a 


primary requisite for launch. Loss of this capability before launch will re- 


sult in postponement of the flight until radar tracking has been restored. 


5.4.7.2 Loss oD. BB sieving Data Link. An acquisition programmer 


preplot (or a manual plot, if necessary) will be provided on the plotboard for 
comparison with the actual tracking data during the launch phase. This plot 
will be used as a rough guide in positioning the radar in the event of failure 
to acquire immediately at liftoff, with no slaving capabilities available. A 


10-degree spiral scan should be utilized during the search mode. in this event. 


5.4.7.3 Loss of Radar Digital Recording. Alternate procedures will not be 
required for this condition except that plotboard data, particularly the data 
following orbit injection, will be read and tabulated manually, then trans- 


mitted via the 60-wpm teletype if this is requested by the STC. 


5.4.7.4 Loss of Communications. Loss of communications before launch 

will cause a hold until corrected. Inthe event the loss of communications 

follows launch, ill proceed according to the normal plan. In the event 

of loss of SSB communications between the Downrange T/M Ship and the VCC, 
ill be directed to relay communications through PMR to the ship. 


5.5 DOWNRANGE TELEMETRY SHIP 


5.5.1 At launch, the Downrange Telemetry Ship will be on station on the 
projected trajectory approximately 1150 nm downrange. Location on the pro- 
jected trajectory will provide maximum signal strength and the maximum 


range of reception. It will also facilitate tracking since a minimum of azimuth 
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change will be required. The 1150-nm downrange location will provide the 
maximum possible data on the reorientation phase, while assuring coverage 


of engine burnout and orbit injection. 


5.5.2 The Downrange Telemetry Ship will proceed with the minimum speed 
necessary to maintain steerage. A heading (Table A2-1) which will align the 
ship on the projected vehicle trajectory will be used to provide a relative an- 
tenna azimuth of zero degree for nominal acquisition, unless the sea condi- 
tion necessitates a different heading to minimize ship roll. In this event the 
antenna acquisition azimuth will be modified by the difference between the 


ship heading and the "on trajectory" course. 


5.5.3 The VCC will notify the Downrange Telemetry Ship of liftoff via the 
SSB radio. The two antennas will be directed in azimuth toward the launch 
site before T + 200 seconds, with a 5-degree elevation. With this setting, 
any trajectory within maximum deviation limits will place the Discoverer 
within a tri-helix beamwidth from earliest possible acquisition until approxi- 
mately T + 440 seconds. The time at which the Discoverer will cross the 
5-degree elevation and other tracking information pertinent to tracking by 
the Downrange Telemetry Ship is shown in Figure A5-2 and explained in 
Appendix A. 


5.5.4 As a further aid to the Downrange Telemetry Ship tracking facility, 
the n r tracking data plots will contain preplots of elevation 
angles for the ship. The tracking stations will report the approximate 
angles as the Discoverer Satellite approaches the ship, and this information 
will be relayed to the ship by the VCC. Figure A5-2 should be used in con- 
junction with this information for antenna positioning in the case of a nominal 


vehicle trajectory (#4-degree variations). 


5.5.5 Doppler frequency data will be recorded by the Downrange Telemetry 
Ship and,if requested, will be transmitted to the VCC via the SSB radio. The 
VCC will relay this data for the PAC. . 
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5.5.6 Two copies of the magnetic tape recordings of telemetry and Doppler 
data will be made for retention aboard ship and delivery upon reaching port. 
Aircraft pickup will be made of original tape recordings. Immediately after 
receiving the launch data, the Downrange Telemetry Ship will depart from 

the station and proceedto Port Hueneme. An evaluation report of the data 
received by the ship will be made to VCC to assist in the decision as to 
whether air pickup is required.and, if so, how soon. If a decision is made 

to accomplish air pickup, the ship will comply with the procedures established 


for the air pick-up operation in Paragraph 5.6. 
5.6 DOWNRANGE TELEMETRY SHIP DATA AIR PICK-UP OPERATION 


5.6.1 A specially fitted Air Force pick-up aircraft will be stationed at 
Edwards AFB until dispatched by the 6594th Test Wing. Orders to depart on 
the pick-up mission will be given only by the Air Force Test Controller or 
his designated representative. The 6594th Test Wing will notify the llth 
Naval District of the scheduled launch date, and obtain clearance for the 
data pick-up aircraft through W-291. 


5.6.2 If the launch is early enough to allow a daylight pickup, the data pick- 
up mission will be flown the day of the launch. Otherwise, the pickup will be 
scheduled for the following morning with the aircraft departure timed to 


effect a rendezvous with the telemetry ship shortly after sunrise. 


5.6.3 If possible, the data pick-up aircraft will return the telemetry tapes 
to Moffett Naval Air Station where they will be picked up by an authorized 
Lockheed representative. If, due to weather or fuel limitations, delivery to 
Moffett is impossible, the tapes will be delivered to Vandenberg Air Force 
Base where they will be picked up by the 6594th Test Wing aircraft and de- 
livered to Moffett NAS. 


5.6.4 Position reporting of the data pick-up aircraft will be accomplished _ 
by standard Air Force procedures through McClellan Overseas Airways, and 
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relayedtothe STC. The STC will notify the ship via the VCC of the pick-up 


aircraft departure. HF contact will be established between the ship and the 


aircraft using 11.214 mc or 6.741 mc. When in the immediate area. of the 


ship, and for pick-up operations, the assigned UHF frequencies (301.8 mc 


primary and 338.0 mc secondary) will be utilized. 


5.7 PALO ALTO COMPUTER (PAC) 


5.7.1 The basic operation of the Palo Alto Computer (PAC) will be: 


a. 
b. 


Receive time-event alphanumeric messages via 60-wpm teletype 


Receive radar, TLM-18 tracker, and Doppler range-tracking 
data 


Enter data into the 1103AF computer program and perform 
necessary calculations 


Advise STC of abnormal operations 


Prepare and transmit acquisition messages to stations in alpha- 
numeric form, including command instructions 


Prepare and transmit acquisition programs providing predicted 
trajectory data 


Provide STC with plot data and operational information. 


5.7.2 The computer operators will keep the STC informed as to the status 


of data received, any problems or malfunctions which occur during flight 


operations, and the overall status of computer functions. 
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SECTION 6 
ORBIT OPERATIONS 


6.1 NOMINAL ORBIT SCHEDULE 


6.1.1 A nominal orbit schedule is listed in Table A6-1 of Appendix A. This 
table provides a time-latitude relationship for events that take place during 
passes which intersect station reception ranges during the vehicle battery 
life. Acquisition and fade times aid in acquisition by the tracking stations 
and provide an approximate time span of tracking time. The times listed 


in this table are for a nominal orbit period, and are for reference only. 


6.2 ACQUISITION PROCEDURES 


6.2.1 Starting at the liftoff signal, SF acxing a. <a 


Tracking Station ill conduct an equipment check to insure readiness 
prior to first pass operations. A verification will be made of operational 
capability of all equipment, the correct settings of all switches and control 
adjustments, and readiness of recording equipment. A final boresight 
check will be made on the radar and teletype tape headings perforated for 
the data transmission. The radar interrogation signal will be checked for 
proper positioning of the center pulse to eliminate the possibilities of spur- 


ious vehicle commands during tracking operations. 


6.2.2 The PAC will evaluate exit trajectory data and transmit of and 
p-dated Reeves orbit computer parameters, plotboard check points, 
and ETA and ETT clock settings. These will be transmitted on the 60-wpm 
teletype together with an up-dated acquisition program in Cartesian coordi- 
nates (X, Y, Z) and time via 100-wpm teletype. Reception will be verified 
by each station to the STC. The acquisition program will be entered in the 


programmer and a preplot of the program will be made to verify that a — 
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reasonable program has been transmitted. The program tape will be re- 
wound and readied to start ETA=0. Orbit computer parameters will be set 
at all stations, the check points plotted, andthe ETA and ETT clocks set. 
At the given system time, the ETA clock will be started by the shift super- 


visor at each station. 


6.2.3 Positioning procedures for initial acquisition by nD 
antennas are given in Table 6-1. Active search will begin at ETA-5 min- 
utes and continue until ETA+15 minutes. When ETA=0, the Reeves orbit 
computer will be started. The acquisition programmer will drive the slave 
data tracking bus circuit beginning at ETA=0. Procedure for initial active 
search utilizes a sector horizon scan with the VERLORT antenna preposi- 
tioned at three degrees elevation and the tri-helix antenna at five degrees. 
Upon acquisition by any antenna, the other antennas will be vectored in the 
same direction. Following acquisition by the radar, the tri-helix will be 


manually slaved to the radar via the slave tracking data bus. 


6.2.4 If acquisition is not achieved by the above procedure, tracking sta- 


tions will be directed to make two types of search: 


a. If sufficient data are known to predict the orbital plane of the 
vehicle, an orbital plane search of 232.4 mc will be directed. 
The STC will provide the necessary search coordinates. 


b. If insufficient data exist to define the orbital plane, all track- 
ing stations will be directed by the STC to make a tri-helix 
search of 232.4 mc. This search will be conducted in the 
vertical plane of the station at right angles to the vehicle path 
from horizon-to-horizon at a rate of approximately 180 degrees 
of search in 15 seconds. The radar will be directed in horizon 
sector search using the best estimates of probable trajectories 
from launch tracking data, until further search in the above 
manner is not considered necessary by the STC. 


6.2.5 Loss of S-band beacon transmission will not affect "lost bird" acqui- 
sition procedures, since the narrow beamwidth of this equipment plus the 
cyclic on-time make first acquisition by this means unlikely. Loss of either 


the telemetry or C-W beacon does not affect procedures since the tri-helix 
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is used in search for either. However. loss of the C-W beacon will make 
acquisition in the "lost bird" situation more difficult because of the cyclic 


nature of the telemetry transmissions. 


6.2.6 In the event of a "lost bird" situation, full equipment availability will 
be required for the first 27 hours after launch. The radar will be ina stand- 
by, warmed-up status if not actually searching. This will allowthe equip- 
ment to be placed in operation immediately for command functions and data 
recording if acquisition is effected by the tri-helix search. Operations 
beyond 27 hours, if requested by the STC, will consist of a tri-helix or 


fixed-antenna search on a limited-station- manning basis only. 
6.3 TRACKING PROCEDURES 


6.3.1 Tracking will be maintained from acquisition to signal fade or actual 
turn-off of the vehicle S-band beacon transponder and telemetry with the 
radar normally driving the slave tracking data bus. The TLM-18, where 
available, can be used to drive the slave tracking data bus in the event radar 


lock-on cannot be maintained. 


6.3.2 During tracking, the Reeves orbit computer will be updated contin- 
uously by appropriate adjustments in the Reeves computer operator panel 
to zero out the error signals. If radar acquisition is lost temporarily, the 
Reeves orbit computer will drive the radar until reacquisition. Updating 
of the Reeves computer will be stopped near the end of track at a time when 
errors are zero, so that the parameters of the circular orbit which best fit 


the actual trajectory at that time may be read from the dials. 


6.3.3 Post-pass activities consist of returning equipment to stand-by status 
and making checks, where possible.to determine any changes in operation 
since the pre-pass checks. A boresight check is conducted, Doppler refer- 
ence frequency is checked, synchros are checked for orientation and accuracy, 


and receiver sensitivities are checked. Plotboard scales are checked, pens: 
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cleaned, and maps changed. If acquisition is expected on the next pass, 
these preparations will begin immediately in order to insure readiness. 
Where several orbits occur between station passes, the STC may request 

a closed-loop check with the computer; in this case, the acquisition data 
are used to slave the radar, and recorded data are returned to the computer 
for evaluation. Considerations of time available and past performance will 


be weighed by the STC in deciding the course of action to be followed. 
6.4 COMMAND OPERATIONS 


6.4.1 The six ground commands and the changes that result from trans- 
mission of the commands are explained in Section 2. The following para- 
graphs explain the conditions which will require transmission of the ground 


commands and specify the times at which the commands should be sent. 


6.4.2 Variations in launch phase performance of both Discoverer Booster 
(Thor) and Discoverer Satellite (Agena) vehicles may cause the actual 

orbit period to deviate from the nominal. Since the orbital programmer 
period was set at launch to agree with the nominal or predicted orbit 
period, the programmer rate must be changed to agree with the actual orbit 


period. The required adjustment is determined as explained below: 


a. The actual orbit period can be found with adequate accuracy by 
determination of the elapsed time from launch to crossing of a 
reference latitude on Pass 1. Table A6-2 provides a tabulated 
means for determining the actual orbit period on Pass 1, and 
the corresponding programmer adjustment required for orbit 
periods differing from the initial orbital programmer setting. 


b. On Pass 2, the orbit period, in seconds, can be determined 
more accurately by the difference in time of crossing the same 
latitude on Passes 1 and 2. If necessary, crossing of different 
latitudes on subsequent passes may be utilized, using an average 
value of four degrees per minute for transition between the two 
latitudes. The orbital programmer period can be obtained from 
telemetry data as discussed in Paragraph 2.4.5. The adjust- 
ment to be made is the number of increments of 10-2/3 seconds 
required to match the programmer setting to the orbit period. 
The programmer period can be checked accurately by observing 
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the elapsed time from reset command at 60° N latitude on 
Pass 1 to the reset monitor signal in the vicinity of 60° N lati- 
tude on Pass 2, and similarly on subsequent passes. 


6.4.3 In order to step the orbital programmer in a desired direction, the 
increase/decrease switch setting must be in thé proper position. A change 
in position, if required, can be accomplished by transmission of Command l. 
Verification of the increase/decrease switch setting must be obtained before 
transmitting step commands. Except when transmitting increase steps, all 
stations shall maintain the increase/decrease switch in the decrease posi- 
tion for calibration purposes. Step command transmissions will be limited 
to the number of commands directed by an actual count of outgoing trans- 
missions. The number of verifications received, the telemetered period, 
and the increase/decrease switch position data will be reported to the STC 


for evaluation and issuance of further commands, if warranted. 


6.4.4 The reset monitor signal, as shown in Figure A2-7, will be pro- 
at 20° 


and 






grammed to occur at 60° N latitude when reset is planned for 
N latitude ‘or at 30° N latitude for northbound passes over 
at 40° N latitude for southbound passes over Turn-on and turn-off 

of the reset monitor signal will be reported to the STC to give programmer 
tape position information. If the reset monitor signal is on at acquisition 
and ahead of the reset latitude, and a programmer lapping operation is not 
in process, the reset command (Command 3) is to be sent immediately and 
reported to the STC. No other reset commands will be given unless directed 


by the STC or as explained in Paragraph 6.5.5, Emergency Procedures. 


6.4.4.1 On the pass preceding the recovery pass, the reset command will 
provide a time adjustment on the capsule separation event which occurs 
midway on the recovery pass. The actual reset point on the pass preceding 
the recovery pass will be obtained from the PAC, either as a latitude ora 
time-of-command transmission to compensate, as necessary, for variations 


in orbit parameters at the point of recovery initiation. 
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6.4.5 Inthe event of loss of telemetry data, the STC will direct orbital 

programmer period changes and reset commands based on past history of 
commands, assuming that all commands are received. Turn-on and turn- 
off data from previous passes should be used as a guide to the fullest pos- 


sible extent. 


6.4.6 Adjustment of the payload function selectory by issuance of Com- 


mand 4 when an AET payload is carried will be by STC direction only. 


6.4.7 Transmission of Commands 5 and 6 will be by STC direction only. 
The STC may direct transmission of Command 6 on Passes 10, 15, and 

16 to assure normal re-entry initiation; however, this is not absolutely 
necessary insofar as the normal re-entry sequence has been programmed 
since liftoff. The position of the re-entry selector is telemetered and will 
be read out as listed in Table A8-1. The area between 55° and 40° N lati- 
tude should be avoided when transmitting commands on Passes 15, 16 or 
17, since relay chatter might result in an inadvertent re-entry initiation 
if commands were transmitted during the time a re-entry initiation was 


programmed. 


The table below shows the program tape punch arrangement for the normal 
and alternate re-entry initiation circuits. Re-entry will be assured on 
Pass 18, if it has not occurred earlier, by punches in both channels on this 


pass. 





Re-entry Pass 
Command Tape Channel 15 16 17 #18 
6 Normal xX xX 
5 Alternate xX XX x 


6.4.8 Verifications of commands to the satellite are achieved by telemetry 
signals which are decommutated, recorded, and presented to the command 
control operator in the form of lights above each command button. A 


warning light is also provided to indicate a decommutator "out-of-sync" 
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which would give an erroneous verification of commands. The six commands 
are possible by combinations of four beacon tones. Combinations of telem- 
etry verifications of these four tones, inturn, verify the six possible com- 


mands. 


Commands are verified by the following combinations: 


Tone 
Command Action Verifications 
1 Increase /Decrease (change direc- A and B 
tion) 

2 Step (adjust period) B and C 

3 Reset (shift program tape) A and D 

4 Payload Function Aand C 

5 Time-to-Fire Correction B and D 

ot E Velocity -to-be-Gained Correction C and D 
5 Alternate Re-entry B and D 

ait B Normal Re-entry C and D 


6.4.9 The primary verification of Commands 1 through 4 will be provided 
by transmission of four frequencies on continuous Channel 11 as follows: 


Command Frequency (cps 
1 (tones A and B) 183 
2 (tones B and C) 244 
3 (tones A and D) 293 
4 (tones A and C) 400 


Command verification lights on the command console will be energized when 


the proper frequencies are received on Channel 11. 
6.5 EMERGENCY PROCEDURES 


6.5.1 It is important that whenever possible the STC shall direct the course 


of action followed in any emergency condition in order to maintain overall 
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system coordination. In the event of complete loss of communications, how- 
ever, certain emergency operations required to maintain scheduled opera- 
tions may be directed and data may be obtained when communications again 


are established. . 


6.5.2 Inthe event of communications failure, the primary objectives of 


tracking stations are: 


a. Acquisition of the vehicle during the pass 


b. Issuance of commands to the vehicle, if necessary, to insure 
reception by the following stations or on the subsequent pass; 
and issuance of commands in accordance with instructions con- 
tained in this document 


c. Storage of data for the earliest possible transmission. 


6.5.3 The stations will be provided with tracking acquisition times and dur- 
ations for a nominal trajectory. This information will provide a good chance 
of acquisition on Pass 1 even though a corrected prediction is not received. 
On subsequent passes, the tracking information received by the station on 
earlier passes will provide approximate values of orbit period, longitudinal 
regression per orbit pass, and inclination of the orbit plane. Lack of acqui- 
sition data from the PAC will make acquisition more difficult but not im- 


possible or improbable. 


6.5.4 If the station has received acquisition data but loses all communica- 
tions with the STC before acquisition it will proceed in the normal manner 
and record all data possible, maintaining the data in readiness for trans- 


mission when communications are restored. 


6.5.5 Vehicle commands ordinarily will be specified by the STC. How- 
ever, in the event of loss of communication with the STC, programmer 
corrections may be made provided that sufficient information is available 
to show beyond doubt that the correction is required and correct, and pro- 
vided that the orbit period is between 89.6 and 107.2 minutes. Sufficient 


information must include the following: 
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Position of the increase/decrease switch verified by T/M data 
Existing timer period verified by T/M data 


c. Required timer period based on calculations made from track- 
ing data that are known to be valid. 


6.5.6 Reset commands will also be transmitted under the conditions of 
Paragraph 6.5.5. The reset procedures to be followed provided a pro- 
grammer lapping operation is not in process are: 
a. If the reset monitor signal is observed at acquisition and ahead 
of the reset latitude, command reset immediately. Repeat the 


reset command at the specified latitude and make compensating 
programmer adjustments at this time. 


b. If the reset monitor signal comes on after acquisition and before 
the reset latitude, transmit the reset command at the reset 
latitude. Compensating programmer adjustments may be made 
at this time. 


c. Ifthe reset monitor signal is not on at the time of crossing the 
reset latitude, transmit the reset command at the reset lati- 
tude. Compensating programmer adjustments may be made 
at this time. 


6.5.7 Ifa prime tracking station indicates to the STC that tracking is 
erratic or has been lost completely, the STC may request a second station 


to assume the prime tracking role for command purposes. 


6.5.8 Lack of acquisition programmers for any reason will result in use 
of the Reeves orbit computer as an acquisition programmer, using para- 


meters furnished by the PAC. 
6.6 STATION REPORTS 


6.6.1 Tracking stations will report items of information to the STC ina 
manner predicated by the type and importance of the information. This 
information may be announced over the voice communication line or pre- 
sented in the station post-pass reports via the 60-wpm teletype. Under 


normal circunstances, tracking station voice communications will be 
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maintained throughout the active tracking period with switchover to data 
transmission immediately after tracking is completed. Communications 


will be directed and controlled by the STC. 


6.6.2 Several items of information will be announced over the voice com- 
munications line immediately as they occur, e.g., a latitude crossing 
would be reported by simply announcing, ''Crossing the 65° latitude now." 
The word or exclamation "now" will indicate the actual 65° latitude crossing 
as observed on the station radar plotting board. The system time of the 
reference latitude crossing will be given as soon as possible thereafter. 


Items of information to be reported in this manner are: 


a. Acquisition 
b. Reset monitor signal 


c. The 65°, 25°, and the station latitude crossings on Pass 1S, 
and station latitude crossings on subsequent passes. 


6.6.2.1 In the event that the plotboard should function erratically or fail 
to function, due to mechanical or signal reception difficulties, the station 
90° or 270° azimuth line crossing will be reported in lieu of latitude cross- 
ing. The 90° or 270° azimuth line crossing time can be determined by ob- 


serving the radar or tri-helix position indicators. 


6.6.3 All items, as follows, will be reported by voice as soon as feasi- 


ble and all times will be reported in system time: 


a. Programmer period setting (in steps and seconds) from telem- 


etry data 
b. Reset monitor signal initiation and termination (system time) 
c. Position of increase/decrease switch from telemetry data 
d. Commands transmitted 
e. Command verifications received 
f. Change in programmer settings as a result of commands sent 
g- Position of re-entry selector 
h. Beacon and telemetry turn-on and turn-off. 
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The above items also will be included in reports following pass completion. 


6.6.4 At the conclusion of the tracking operation, each station will trans- 
mit the following via the 60-wpm teletype: (1) a performance summary de- 
scribing the quality of operation of various station equipments, and (2) a 
command summary giving commands transmitted, verifications received, 
time of crossing, Reeves orbital parameters, and a Doppler calibration 


report. Format and procedures for these reports are given in 










Any of the above information may be 


transmitted via the 100-wpm teletype at the discretion of the STC. 
6.7 RE-ENTRY TELEMETRY SHIP 


6.7.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, may be stationed 
directly under the Discoverer Satellite on nominal orbit Pass 17 to provide 
a continuous Agena vehicle and recovery capsule telemetry record during 
satellite reorientation, capsule separation, and the initial re-entry trajec- 
tory. On other flights, it may be used south of Hawaii to provide telemetry 
coverage in the event the re-entry is not nominal. The position of this ship 


will be specified in Appendix A. 


6.7.2 The Pvt. Joe E, Mann will be on station at T + 3 hours and ready 
to relocate as orbit tracking information is obtained and converted into an 
ephemeris prediction for the recovery pass. Expected deviations in the 
longitude at which the satellite will cross the ship station latitude will be 
given to the HCC by the STC. The PMR representative in the HCC will then 
direct the ship to relocate as necessary to the closest point possible under 
the predicted satellite path. Finer revisions will be issued as orbit predic- 


tion accuracy increases. 
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6.7.3 During active passes, the Pvt. Joe E. Mann will receive acquisition 
messages, track the satellite to the maximum extent possible, and reduce 
orbital programmer data and other data that will be observed during the 
recovery pass. Data as described later will be reported to provide all 


available information on the re-entry operations. 
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SECTION 7 
RECOVERY OPERATIONS 


7.1 GENERAL 


7.1.1 A primary objective of this program is the recovery of a re-entry 
capsule ejected from orbit on the scheduled recovery pass. The recovery 
capsule will be placed on a re-entry trajectory, shown in Figure A7-1 of 
Appendix A by a programmed retro rocket firing. Programmed parachute 
deployment will slow capsule descent rate. Activation of recovery aids 


will enable capsule detection for air recovery by specially equipped aircraft. 


7.1.2 On the pass preceding the recovery pass, orbital programmer cor- 
rection commands will be transmitted to the vehicle to refine the timing of 
the re-entry sequence to place the recovery capsule within a predetermined 
area in which the recovery force is operating. The correction commands 
will be based on data received from the vehicle on the second pass preceding 
the recovery pass. Acquisition aids contained within the capsule will aid 
both air and surface craft to acquire the capsule during re-entry. Coordin- 
ates of the center of the initial predicted impact area along with other perti- 
nent recovery data are listed in Table A2Z-1 of Appendix A. The time sequence 
of recovery operations is shown in Figure 7-1. Figure A7-2, Surface Ship 
Deployment, of Appendix A presents a positioning plan for the surface ships 
taking part in the recovery operations. Additional figures needed to further 
describe the recovery effort on a particular flight will be included in Appen- 
dix A, the tab for that flight. 


7.1.3 Detailed recovery operatin 





Recovery capsule disposi- 


tion instructions are provided by the current AF BMD Implementation Plan. 
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7.1.4 Deviations of detailed procedures from general procedures contained 


herein must have the approval of the STC. 
7.2 ESTIMATED TIME OF PARACHUTE DEPLOYMENT (ETPD) 


7.2.1 The estimated time of parachute deployment (ETPD) is nominally 
T + 26.6 hours. 


7.3 PRERECOVERY OPERATIONS 


7.3.1 Final confirmation of the flight date will be disseminated by the 

6594th Test Wing (Satellite) (ARDC) on or before seven days: prior to launch. 
The evesauce will contain a prediction of the recovery area location. Re- 
covery operations will begin by notification of all supporting forces by the 
6594th Recovery Control Group and arrangement for the assignment of the 
elements in the Hawaiian area listed in Paragraph 3.6.2. Elements in the 
continental United States will be notified by the 6594th Test Wing in Sunnyvale. 


7.3.2 Equipment preparation and checkout will be monitored, and satisfac- 


tory reports will be obtained for the following: 


a. Aircraft 

b. All radar (airborne and shipborne) 

c. WVHF/HF radios (airborne and shipborne) 

d. Beacon receivers (airborne and shipborne) 

e. Navigation equipment (airborne and shipborne) 
f. HCC communication and other equipment 


Recovery equipment 


7.3.3 Weather forecasts for the Hawaiian area and the recovery area will 
be monitored starting at X-7 days. Forecasts will be transmitted to the 

STC at T-24 hours, and every six hours thereafter until recovery, except 
that the T=0 report will be given at T-2 hours to allow for prelaunch deci- 


sion on weather. Aerial reconnaissance will provide weather information 
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from the recovery area as described in the 
ated 14 November 
1958, and subsequent addenda. The recovery ships will report to Fleet 

Weather Central. The Haiti Victory submits Rawinsondes at 0000 and 1200 
hours GMT daily. The Haiti Victory and the Dalton Victory submit surface 


observations every 3 hours commencing at 1200 GMT. 


7.3.4 A Recovery Force briefing of all surface forces will be conducted on 
approximately X-2 day and a briefing of all aircraft forces on approximately 


X-1 day in order to provide: 


a. Predicted impact area 

b. Predicted time of parachute deployment 
c. Force deployment schedules and positions 
d. Communication procedures 

e. Predicted weather conditions 

f. Search plans and flight patterns 


Emergency procedures. 


7.3.5 Ships will depart with sufficient time to reach initial deployment 
positions by T+4 hours. Approximate locations of the ship deployment 
stations are listed in Table A2-1 of Appendix A for a nominal flight trajec- 
tory. 


7.3.6 The PAC will evaluate the tracking data after launch and will provide 
a revised impact location as soon as possible. The HCC will command 
redeployment of ships concurrently. By T+1l7 hours, the computer will 
calculate a further revised impact location and revised deployment positions 
will be established by the HCC. The predicted impact area covers 60 nm 


crossrange by 200 nm downrange. 


7.3.7 Apreflight briefing of all aircraft crews will be conducted by the 
Recovery Test Controller and the Recovery Test Director approximately 


three hours before dispatching the aircraft providing the refined deployment 
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area, predicted parachute deployment time. impact location, latest weather 
conditions, and a general review of operations detailing any revision of 


plans since the general briefing. 


7.3.8 The RC-121 aircraft will depart for the recovery area so as to be on 
station approximately three hours before ETPD. An HCC representative, 
designated '"'On-the-Scene Test Controller, '' will be aboard the Command 
RC-121 and will conduct the recovery operation. The C-119J aircraft will 
depart at a time so they will be at their designated locations one hour before 
ETPD. Communication and time checks over established UHF frequencies 
will be conducted between the Command RC-121 and the surface ships as 
they rendezvous prior to assuming their assigned positions. Search flight 
patterns will be designated by the HCC and will provide a straight flight 
path for the RC-121 aircraft from ETPD -10 minutes to ETPD +20 minutes. 
Locations of aircraft in the recovery area will be specified by the HCC, 


depending upon the number of aircraft available. 


7.3.9 Operating on an "as available" basis from PMR, two WV-2 aircraft 
will be used in the recovery operation and, if their assigned recovery loca- 
tions permit, will complete a search for interference in the recovery area 
by ETPD-30 minutes. All frequency transmissions which might interfere 
with recovery operations will be position plotted and reported to the Com- 
mand RC-121. At ETPD-15 minutes, the WV-2 aircraft will be positioned 
at their assigned locations to receive and record the capsule beacon and 
telemetry signals during the descent trajectory. Signal acquisitions, fre- 


quencies, and bearings will be reported immediately to the Command RC- 121. 


7.3.10 A later revision of the impact location will be given to the HCC by 
the STC following computer evaluation of the data from the second pass pre- 
ceding the recovery pass. The final prediction will be made by the computer 
at the end of the pass preceding the recovery pass based on the final timer 
setting, and will be given to the HCC for final instructions to the recovery 


forces. 
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7.3.11 In the event of no acquisition on capsule re-entry, the computer 
will utilize tracking data from the recovery pass to establish the most prob- 


able impact area. 


7.3.12 The HCC will be notified by the tracking stations of all data which 
would indicate successful or unsuccessful separation operations. Beacon 
and telemetry turn-off over n the recovery pass will also be re- 


ported to indicate passage of the re-entry phase in the program tape. 


7.3.13 The Re-entry Telemetry Ship, Pvt, Joe E, Mann. will put to sea 
with sufficient time to arrive on station not later than T+3 hours. Communi- 
cations checks from sailing time to T-24 hours will be accomplished daily 
with the VCC at 1830 and 2300 hours GMT and with io: HCC (whichever 
is closer) at 1800 and 2330 hours GMT. The equipment status report will 
be given during the 1800 and 1830 GMT contacts, and the ship's position, 
weather, and equipment status reports will be given during the 2300 and 
2330 GMT contacts. The r HCC will include the ship's equipment 
status report, weather, and position with its own scheduled station status 


reports. 


After T-24 hours, the ship will report the ships position, weather, and 
equipment status to the VCC at T-20, T-14.5, T-11.5, and T-3.5 hours, 
and SR - HCC at T-19.5, T-6, T-3, T-0.5, T+6, T+12, T+18, and 
T+24 hours. 


Prior to launch, the ship andi. HCC will maintain radio silence from 
T-6 hours until T+30 minutes except for communication checks at T-6, T-3, 
and T-0.5 hours. Following launch, the r HCC andthe Pvt. Joe E. 


-Mann will maintain radio silence during active satellite passes over the 






Radio silence will also be maintained during active satellite passes 
over the ship. Following recovery, the communications will revert to the 


prelaunch daily schedule. 
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7.3.14 The following SSB frequencies will be used for ship-to-shore com- 


munications. 
mm. HCC/ vcc/ 
- Joe. E. Mann Pvt. Joe. E. Mann 
In port and first day out 17622.5 ke 6741 kc 
Second day out and beyond 11214.0 ke 11214 kc 


7.3.15 Before crossing the 145° meridian, communication with the Cap- 
tain of the_Pvt. Joe E. Mann will be made through PMR Headquarters at 
Pt. Mugu; after the ship crosses the 145° meridian, communication will 
be through the PMR representative at the HCC. This communication chan- 
nel will be used to request changes in the on-station location of the ship 


and movement of the ship for the data pickup. 
7.4 RECOVERY OPERATIONS, POST RECOVERY OPERATIONS 


7.4.1 Major changes to the recovery operations and the post recovery 
operations planned for Discoverer XII resulted from the decision to fly a 
diagnostic capsule and increase the detection capability of the Recovery 
Force. The Recovery Force configuration for subsequent flights may be 
revised again as significant new data are obtained. Therefore, the re- 
covery operations and the post recovery operations sections have been 
removed from the basic text and will be included in Appendix A for each 


flight. 
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SECTION 8 
REAL-TIME DATA REQUIREMENTS 
8.1 GENERAL 
8.1.1 ''Real time''is defined as "occurring during the active portion of a 
pass". A real-time record is a permanent record generated during the 


active portion of a pass and a real-time readout is information read during 
the active portion of a pass. A real-time record does not necessarily have 


to be read in real time. 


8.1.2 Reporting of real-time readout information to the STC during a pass 
will generally be by voice while reporting of readout information to the STC 
after a pass will generally be by 60-wpm teletype. Commutated channel 
quantities reported by voice or 60-wpm teletype will be given in percent 
voltage with the zero calibrate signal defined as zero percent and the plus 
calibrate signal defined as 100 percent. Continuous channel quantities will 


be referenced to frequency bandwidth (+7-1/2 percent). 


8.1.3 Efficient utilization of vehicle command capabilities requires the 
real-time readout of essential flight parameters ona first priority basis for 
evaluation by STC personnel. Other flight data are required in real time to 
determine events useful in the recovery effort and to monitor critical payload 


functions. 
8.2 DETAILED REQUIREMENTS 


8.2.1 Table A8-1 of Appendix A defines the real-time data readout and re- 
porting requirements for ascent, orbit, and re-entry. Each measurement 
required is shown together with its channel number, priority, effective pass 


numbers, the tracking station or telemetry ship from which readout is 
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expected, the time readout is required, and applicable notes. Telemetry 

_ magnetic tape recorder channel allocations are presented in Table 9-1. 
Changes to this table for each flight (required, for example, if two capsule 
telemetry transmitters are used) and the detailed requirements for recording 
and/or displaying real-time data on specific equipment at each station will 
be specified in an Interdepartmental Communication (IDC) or TWX to all sta- 
tions by LMSD 61-44 (SV) not later than five days prior to flight. 


8.2.2 Payload functions, listed in Table A8-1 of Appendix A and trans- 
mitted in the form of wave trains at predetermined intervals on continuous 
channels, will be monitored during flights on which an AET payload is 
carried. A qualitative comparison of these wave train forms shown in Fig- 
ure A8-2 is required together with the system time of initiation and termina- 


tion of the series of pulses. 


8.2.3 The payload function selector setting at launch is listed in Table A2-1 
for flights on which an AET payload is carried. In flight, the setting is 
transmitted from the vehicle in four-bit Gray code form on a commutated 
channel specified in Table A8-1. This channel will not be decommutated. 
The selector setting readout will be obtained by observation of the commu- 
tated wave train presentation on an oscillograph/Datarite record, a visi- 
corder record, or an oscilloscope screen. Figure 8-1 illustrates how the 
commutated wave train is converted to the Gray code and then to the payload 
function selector setting. The four Gray code bits are located between the 
plus calibrate signal and the one-half calibrate signal and the bits are sep- 
arated from each other by a zero calibrate signal. The one-half calibrate 
signal is followed by a zero calibrate signal and the sync pulse. A "O'' Gray 
code bit is indicated by a l-volt signal and a ''l'' Gray code bit is indicated 
by a 4-volt signal. The least significant bit occurs first on the oscillograph 
record following the calibrate pulse signal. The table in Figure 8-1 for con- 
verting the Gray code to the payload function selector setting should be used 
with caution since the least significant bit is the last digit in each Gray code 


number listed. The Gray code readout, with the most significant digit first 
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and the corresponding payload function selector setting will be reported 
verbally to the STC during each pass. This will be transmitted to the STC 
over the 60-wpm teletype at the end of the command summary following each 


pass by all stations excep 
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SECTION 9 
TEST DATA AND REPORTS 


This section specifies details of the test data and reports required during 


the launch, orbit, and recovery phases of a flight to supplement the general 






information published in Section 7 of th Similar de- 


tails of the launch phase of a flight are also published in the FTD. 
9.1 GENERAL 


9.1.1 Recording of Test Data 


Telemetry magnetic tape recorder channel allocations are presented in 
Tables 9-1 and 9-1A. Changes to these tables for each flight (required, for 
example, if two capsule telemetry transmitters are used) and the detailed 
requirements for recording and/or displaying real-time data on specific 
equipment at each station will be specified in an IDC or TWX to all stations 
by LMSD 61-44 (SV) not later than five days prior to flight. 


9.1.2 Handling of Test Data 


Every effort will be made to deliver the required test data within the time 
specified. Deviations due to conditions which occur during or after the con- 
duct of the flight will be coordinated with LMSD 61-44 (SV). All test data 
will be correlated with LMSD system time, accompanied by appropriate 
calibrations, and annotated to facilitate identification and interpretation. The 
date, test number, source of data, and content must be included with each 


item. 


Each data shipment will be accompanied by an inventory of all items included. 


A special heavy canvas mail bag and combination security lock provided by 
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LMSD 61-44 (SV) will be used to transport the required test data. All data 
sent to LMSD (SV) will be addressed to: 


Lockheed Aircraft Corporation 


Missiles and Space Division 7 








Satellite Test Center, Building 
Attention: 61- 
Post Office Box 

Sunnyvale, California 





9.1.3 Communications 


A magnetic tape recording of all voice link communications will be made at 
the STC during the launch and orbital phases of a flight. System time will be 
recorded on the tape at intervals no longer than 30 minutes to permit corre- 
lation of information. One copy of these recordings will be available to 
LMSD 61-44 (SV) and the STWG (SV) at all times. 


One copy of all 60-wpm teletype communications received at the STC during 
countdown, launch, active orbit, and recovery operations will be furnished 
to the 6594th Test Wing (Satellite) (ARDC) and LMSD 61-44 (SV) immediately 


following launch and each pass. 


9.2 LAUNCH TEST DATA 






9.2.1 Specific test data and reports required of the VCC, and 
the Downrange Telemetry Ship are listed in Section 7 of the 
p | and the FTD. These requirements will be coordinated with the 


various range agencies by the FTWG (VAFB). 
9.3 ORBITAL TEST DATA 


9.3.1 The following Discoverer Satellite orbital test data obtained during 
each period of contact will be transmitted to LMSD (SV) by the tracking 
stations, and where appropriate, by the Recovery Telemetry Ship in accord- 


ance with the schedule presented in Table 9-2: 
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a. Original magnetic tape records of telemetered data (a duplicate 
is made for retention by the station) 


b. Real-time analog records of telemetered data 


c. VERLORT radar tracking data; 6- and 100-channel, Brush 
recorder records 


d. Radar, telemetry tracker, and Doppler punched paper tapes 
e. Radar, telemetry, and Doppler signal strength records 


f. Plotting board charts of radar and telemetry tracking data. 


9.3.2 All ground stations and ships will send command summaries and 


performance summaries to the STC and PAC via 60-wpm teletype following 


Ground station and ship personnel will include the data tape log, real-time 
analog record setup sheets, and the pass summary log with data shipped to 
LMSD 61-44 (SV). A station operation log shall be included in the Tracking 
Station Operation Report TWX sent 24 hours after termination of operations. 
The pass summary log summarizes data obtained during each pass and the 
station operation log is a chronological summary of station events during a 
flight. Data tape log forms and pass summary log forms will be furnished 
by LMSD 61-44 (SV). 


9.3.3 Selected magnetic tape records of telemetered data will be used by 
LMSD Data Services, 59-13 (SV), for preparation of Task Force kits 
(preliminary) and Quick- Look kits (final) of analog or digital data with cali- 
brations. At least one pass per group of consecutive active passes will be 
reduced. Task Force data will be available for distribution within 24 hours 
after tape arrival and the Quick- Look data will be available within five days 


after tape arrival. 


One copy of the Task Force data and seven copies of the Quick- Look data 
will be delivered to LMSD 61-44 (SV). The following distribution of the 
Quick- Look data will be made: 
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FTWG (VAFB) 1 copy 


LMSD (SV) 2 copies 
LMSD ) 2 copies 
LMSD 1 copy 
LMSD 1 copy 





9.3.4 Raw tracking data received by 100-wpm teletype at the PAC will be 
tabulated in polar coordinates, correlated with LMSD system time, and 
annotated with pass number, data source, and mode of tracking station 


operation. 


A computed ephemeris will be compiled immediately after each pass and will 
be followed by smoothed and extrapolated data as soon as practicable. When 
the original punched paper tapes are received from the tracking stations, 
these data will be compared to the transmitted teletype data to deterrnine in- 
formation lost in the real-time transmission process. If necessary, the 


ephemeris data will be revised at this time. 


Two copies of ephemeris data will be prepared for LMSD 61-44 (SV), and 
two copies of ephemeris data will be delivered to the 6594th Test Wing 
(Satellite) (ARDC). 


9.4 RECOVERY TEST DATA 


9.4.1 All telemetered and tracking data requirements listed in Paragraph 
9.3, Orbital Test Data, are applicable for the recovery pass. In addition, 
recording of data telemetered from the capsule and tracking of the capsule 
after separation are required. The requirements for recording and handling 
the capsule data are the same as for Discoverer Satellite telemetered and 


tracking data. 


Each of the Recovery Force surface ships and the WV-2 aircraft (if avail- 
abie) will record the capsule telemetered data and send the data tapes to 
LMSD 61-44 (SV) expeditiously. 
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9.4.2 The Recovery Force and HCC test data categories listed in Section 7 
of the DTO are discussed below. These data will be transmitted to LMSD 
61-44 (SV) within 48 hours after termination of recovery operations. Log 
sheets for recording the required recovery test data will be furnished by 
LMSD 61-44 (SV). 


9.4.3 The following data will be recorded at the time of recovery initiation: 


a. Surface and upper air weather conditions in the recovery area 
b. Recovery Force deployment 


c. Status of communications. 


9.4.4 The following data pertaining to the performance of the acquisition 
aids will be recorded: 
a. RC-121 aircraft and surface ship radar logs (chaff and sil- 
vered parachute acquisition and tracking data). 


b. C-119 aircraft and surface ship D/F logs (beacon acquisition 
and homing data) 


c. WV-2 aircraft (if available) information on capsule beacon pulse 
width, pulse repetition frequency, and frequency stability 


d. Aircraft and surface ship visual logs (parachute, rescue light, 
and capsule acquisition data) 


e. Rate of descent and impact location data. 


9.4.5 The following data will be recorded for each unsuccessful capsule 


pickup attempt and for capsule recovery: 


a. Identification of aircraft or surface vessel making capsule 
pickup effort 


b. Time of day 

c. Capsule altitude at visual sighting and on contact 
d. Condition of parachute before pickup 

e. Capsule and parachute motion before contact 

f. Cable payout if recovered in the air 
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g- Contacts, if any, with air pick-up poles, pick-up cables, air- 
craft fuselage, surface ship's hull, grappling hooks, or sharks 


h. Observed operational status of rescue light and beacon trans- 
mitter. 


9.4.6 The following data will be recorded after capsule recovery on com- 


pletion of a preliminary examination of the capsule: 


a. Extent of capsule damage 
b. Condition of pargchute 


c. Condition of water seals 


9.4.7 The following recovery operational data are also required: 


a. <A detailed time correlated log of Recovery Force deployment 
maintained at the HCC from the time of recovery initiation to 
the termination of recovery operations. Pictorial coverage 
of the status boards will be included. 


b. Tape recordings of radio communications made at the HCC, 
aboard the lead and one other RC-121 aircraft, abord the 
recovery surface ships, and aboard the WV-2 aircraft (if 
available) 


c. Two copies of all photographic coverage. Still pictures of all 
significant items of equipment, including the capsule and para- 
chute after theix recovery and return to the HCC, will be made 
by Air Force photographers. Photographic coverage of the re- 
covery sequence will be provided by Air Force photographers, 
using hand-held 16mm cameras at 32 frames per second or 
Fastair cameras providing 300-frames-per-second coverage in 
‘aircraft equipped with the necessary mounting fixtures. APS-20 
radar scope pictures will be obtained on all RC-121 aircraft. 
Oscilloscope pictures of the capsule beacon signals will be ob- 
tained on the WV-2 aircraft (if available). All film must be 
properly identified by title board leader. 


d. Routine logs maintained by the recovery aircraft, surface ships, 
and WV-2 aircraft (if available). 


9.5 TEST REPORTS 


Test reports required for 5 distribution are summarized in Table 9-3. 
Each of these reports is list | bélow with comments on the content if neces- 


sary. 
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9.5.1 Launch Phase Reports 


Commentary on Launch 


Flash Launch Report. This TWX will briefly describe the 
aunch operations and results. 
Follow-On Launch Report. This TWX will contain a more 


complete description of launch operations and results after a 
review of preliminary launch data. 


Launch Pad Damage Report. This published report will docu- 
ment the damage which occurred at the launch pad. 


Final Launch Report. This published report will contain the 
FTWG evaluation of the launch operations and results and per- 


tinent launch data. 


9.5.2 Discoverer Booster (Thor) Performance Reports 


a. 


Douglas Quick- Look Report. This TWX will contain the results 


of a preliminary review of Discoverer Booster launch data of 
Santa Monica with particular emphasis upon indicated problem 
areas. 


Final Douglas Flight Test Report. This published report will 
contain an analysis of booster equipment operation and perform- 
ance during countdown, launch, and flight. Possible modifica- 


tion of equipment, plans, or procedures on future tests will be 
discussed. 


9.5.3 Recovery Phase Reports 


a. 


Commentary on Recovery Operations 


Flash Recovery Report. This TWX wil! briefly describe the 
recovery Operations and results. 


Recovery Force Operation Reports. Each major contingent of 


the Recovery Force will prepare a written report describing 
the operation of equipment, procedures used, and pertinent 
observations. These reports will be used by the HCC in pre- 
paring the Preliminary Recovery Test Report. 


Preliminary Recovery Test Report. This published report 
contains a preliminary summary Of recovery operations and 


results, and includes the operation reports received from each 
major contingent of the Recovery Force. 
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9.5.4 Discoverer System Flight Reports 


a. One-Hour Report. This letter will contain a brief description 
of launch and orbit injection, and the major events and orbital 
status. 


b. Three-Hour Report. This letter will contain a brief description 


of the flight after Pass 1 tracking data is available. 


c. Preliminary Flight Information Report. This letter will contain 
information on fight operations nr results based on the Flash 


Launch Report and the latest reports from the tracking stations. 


d. Preliminary System Test Report. This published report will 
contain a preliminary summary of test results and will include 
discussions of overall system performance, vehicle perform- 
ance, problems encountered, test conduct, and whether objec- 
tives were or were not achieved. It will be based on the system 
quick-look evaluation at Sunnyvale, the Follow-On Launch Report, 
the Douglas Quick- Look Report, and internal LMSD reports 
from the STC, the Development Division, and the tracking sta- 


tions. 


e. System Test Evaluation and Performance Analysis Report. 
This published report Will contain a complete documentation of 
the flight, test data, and a final operational evaluation of over- 
all system performance. An analysis of all factors pertaining 
to possible refinement of hardware or test procedures and 
specific recommendations regarding possible program redirec- 
tion will be included. 


f. Tracking Station Operation meports. Each tracking station will 
prepare a reporting on the operation of station equipment. 
It will include a summary of station performance during launch 
and all active passes, and a discussion of any problem areas 
encountered. These reports will be used by the STC in prepar- 


ing the STC Operation Report. 


g. STC Operation Report. This letter contains a summary of STC 
operations and includes the equipment malfunction reports, pass 
summary reports, and post test reports received from the track- 
ing stations. 


9.6 SIXTY-WPM.TELETYPE REPORTS REQUIRED BY THE STC 


9.6.1 The STC requires that area weather forecast reports, winds aloft 
reports, Recovery Force status reports, discrepancy summary reports, and 
telemetry ship position, weather, and status reports be sent at specific times 


via 60-wpm teletype. Ths station or ship from which each of these reports 
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is required and the time at which the report is to be sent are summarized in 


Table 9-4 for the period from T-48 to T+24 hours. 


9.6.2 Additional 60-wpm teletype reports required and comments on the 


requirements of Table 9-4 are listed below: 


a. Weather Reports 
(Tj) All vee weather forecasts are to cover the launch and 


King County areas and are to be valid for T-1 to T+6 hours. 


(2) All HCC weather forecasts are to cover ne, valid 
for T-0 to T+27 hours, and the predicted im / 
Pvt. Joe E. Mann, Johnston Island, Hickam AFB, and Hilo 
areas, valid for T+24 to T+40 hours. 


(3) VCC winds aloft reports are to be based on soundings at 
T-12 and T-6 hours 


b. Telemetry Ship Reports 
(I) Requirements for the period from T-24 to T+24 hours are 


summarized in Table 9-4. 


(2) Requirements from sailing time to T-24 hours, and from 
data pickup or recovery operations until the ship returns to 
port are presented below. These reports are required from 


the telemetry ships every w ino day. The Pvt. Joe E. Mann 
will report, as indicated, to r HCC (whichever is 
closer). 

Time 

(GMT) Ship Report To 

1630 KC Status vcc 

1800 JM _ Status @Mor Hec 
1830 JM Status vcc 


2230 KC Position, Weather, Status vcoc 
2300 JIM Position, Weather, Status vcc 
2330 JM _ Position, Weather, Status (§for HCC 


(3) The King County is to send ship position, weather, and status 
reports at T+1, T+4, and every four hours thereafter until 
notified that the data pick-up aircraft has been dispatched. 
Subsequent to aircraft launching, the ih County will main- 
tain hourly contact on the hour with the to report air- 
craft progress (if known), ship position, weather, and status. 


c. Station Status Reports. Equipment status reports are required 
from thal ae cs and the VCC between 2000 and 
2100 hours GMT for each working day between operations. Dis- 
crepancy summaries are required immediately following a 


change in station status. 
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Table 9-4 


60-WPM TELETYPE REPORTS REQUIRED BY THE STC 
T-48 TO T+24 HOURS 


RELAY T/M 
TIME AREA WEATHER RECOVERY DISCREPANCY WINDS SHIP POSITION, 
(HOURS) FORECAST FORCE STATUS SUMMARY ALOFT ral AND ee 


| ova 


T-03:30 
T-03:00 
T-02:00 
T-01:00 
T~-00:30 


T+06:00 
T+12:00 
T+18:00 
T+24:00 


*The Pyt. Joe E. Mann will report te lor HCC (whichever is closer) 
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The basic System Test Directive purposely omitted de- 


tailed variable flight to flight data but contains information of a per- 


manent nature applicable to all flights of the initial Discoverer series. 


Detailed data and directives are presented in this Appendix for the 


Agena 1052/Thor 218 combination and are applicable to this configura- 


tion only. 


Engineering and procedural changes pertinent to the Agena 1052/Thor 


218 combination are summarized as follows: 


a. 
b. 


Annette Tracking Station operations have been discontinued 


The Discoverer Control Center (DCC) has been redesignated 
the Satellite Test Center (STC) 


Changed recovery capsule acquisition transmitter frequency 
from 232.4+ 10 mc to 235.04 12 mc 


Revised downrange telemetry ship data air pickup operation 


Added alternate re-entry initiation circuitry in the Agena 
vehicle which will provide ground capability of selective 
capsule re-entry on either Pass 15, 16, 17, or 18 


Changed the adjustment range of the orbital programmer 
from 84.0 - 100.5 minutes to 89.6 - 107. 2 minutes. 


Added APL Doppler acquisition transmitter and tracking 
lights. 


re tracking station at South Point, 
Hawati, wl e employed during the recovery operation. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


Al.1 This section contains descriptive material which supplements the 
text of the general STD for this flight only. Material presented herein 
may also correct or supersede material in the general STD for this 
flight only if necessary. General STD changes of a permanent nature 
will be affected by replacement pages in the main text at the earliest 
possible date. Reference will not be made to this Appendix for subse- 
quent flight operations. The following material is divided into general 
sections, with parenthetical references to relative paragraphs in the 


main text provided where beneficial. 
A2 CONFIGURATION 


A2.1 Annette Tracking Station 


A2 1.1 Annette Tracking Station operations have been discontinued. All 


references to ATS in the general STD text will be disregarded. 


Az. 1 2 -acking Station will be prime station on all passes within 


range which would have been prime passes for ATS. 


A2.2 Re-entry T/M Ship 


Aé22.1 The Re-entry Telemetry Ship, Pvt. Joe E. Mann, will nominally 
ee 
be stationed at 39° 35' N latitude and 161° 45 W longitude, directly under 


the satellite on nominal orbit Pass 17, to provide a continuous Discoverer 
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vehicle and recovery capsule telemetry record during vehicle reorientation, 
capsule separation, and the initial re-entry trajectory. The Pvt. Joe E. 


Mann will have the equipment listed in Paragraph 3.5.1. 


A2.2.2 A Discoverer transmission frequency, 228.2 mc, has been 
added for telemetering of re-entry capsule function tell-tales and capsule 
environment data. The recovery capsule acquisition transmitter fre- 
quency has been changed from 232.4 + 10 mc to 235.0+ 12mc. (See 
Paragraph 3. 8. 1) 


A2.3 Communications 


A2.3.1 A SSB radio and complementary teletype equipment has been pro- 
vided aR: provide a positive Discoverer communication link to the 


Pvt. Joe E. Mann on station. 


A2.4 The King County will replace the Pvt. Joe E. Mann as the launch 
downrange T/M Ship for this operation. The King County will have the 


following equipment aboard: 


a. Two tape recorders for T/M data 


b. Doppler data receiving and recording equipment similar 
to that used by other tracking stations 


c. SSB radio for ship to VCC communication 

d. Air pickup equipment for air snatch of magnetic tape data 
e. Two 6-pen recorders 

f. Teletype equipment 

g. Two single helix antennas 

h. T/M receiving equipment 


UHF radio for ship-to-aircraft communication. 


~ 
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A3 PRE-LAUNCH OPERATIONS 


A3.1 Re-entry T/M Ship 


A3.1.1 The re-entry T/M ship, Pvt. Joe E. Mann, will put to sea with 
sufficient time to arrive on station not later than T + 3 hours. Commu- 
nications checks will be accomplished with the VCC daily at 1600 and 
2130 GMT (0800 and 1330 PST). Communications checks with ill 
be scheduled daily at 1800 and 2330 GMT (0800 and 1330 AST) with the 
equipment status report given during the 1800 GMT contact and with the 
ship's position, weather, and equipment status reports given during the 
2330 GMT contact. Then include the ship's equipment status 
report, weather, and position with its own scheduled station status 
reports. Beginning at T - 24 hours, the ship's SSB radio will be 
manned continuously and accomplish communication checks with the 
VCC at T-23.5, 18.5, 14.5, and 10.5 hours, and with! at T - 25, 


18, 14, and 10 hours. From T - 6 hours until T + 30 minutes, 





and Pvt. Joe E. Mann will remain silent except for a communication 
check between the Pvt. Joe E. Mann and 





at T - 30 minutes. 
Complete radio transmitter silence will be maintained on all ship 
equipment by the Pvt. Joe E. Mann for the duration of the active track 
on those passes during which the Pvt. Joe E. Mann is participating in 


active orbit operations. 


A3.1.2 The following SSB radio frequencies will be used for ship-to- 


shore communications: 


VCC/Pvt. Joe E. Mann az -.. Joe E. Mann 


6741 KC In port and first day out 17622.5 KC 
11214 KC Second day out and beyond 11214.0 KC 
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A3.1.3 Before crossing the 145° meridian communications with the 
Captain of the Pvt. Joe E. Mann will be made through PMR Headquarters 
a and after the ship crosses the 145° meridian, through the 
PMR representative at the HCC. This communications channel will be 
used to request changes in the on-station location of the ship and move- 


ment of the ship for the data pickup if made by aircraft from Hawaii. 
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A4 LAUNCH OPERATIONS 


A4.1 Downrange Telemetry Ship Data Air Pickup Operation ( Replaces 
Paragraphs 5.6.1 through 5. 6. 3 of General STD) 


A4.1.1 A specially fitted Air Force pick-up aircraft will be stationed 
at Edwards AFB until dispatched by the 6594th Test Wing. Orders to 
depart on the pick-up mission will be given only by the Air Force Test 
Controller or his designated representative. The 6594th Test Wing will 
notify the 1lth Naval District of the scheduled launch date, and obtain 
clearance for the data pick-up aircraft through W-291. 


A4 1.2 If the launch is early enough to allow a daylight pick-up, the 
data pick-up mission will be flown the day of the launch. Otherwise, 
the pick-up will be scheduled for the following morning with the air- 
craft departure timed to effect a rendezvous with the telemetry ship 


shortly after sunrise. 


A4.1.3 If possible, the data pick-up aircraft will return the telemetry 
tapes to Moffett Naval Air Station where they will be picked up by an 
authorized Lockheed representative. If, due to weather or fuel limita- 
tions, delivery to Moffett is impossible, the tapes will be delivered to 
Vandenberg Air Force Base where they will be picked up by a 6594th 
Test Wing aircraft and delivered to Moffett. 


A4 1.4 Position reporting of the data pick-up aircraft will be accom- 
plished by standard Air Force procedures through McClellan Overseas 
Airways, and relayed to the STC. Whenin the immediate area of the 
ship, and for pick-up Operations, the assigned UHF frequencies will be 


utilized. 
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KING COUNTY JOE E. MANN 
301.8 Primary 351.3 Primary 
338.0 Secondary 347.1 Secondary 


383. 6 Tertiary 
A5 ORBIT OPERATIONS 


A5.1 Alternate Recovery Selector 


A5.1.1 The Agena vehicle will be equipped with an alternate re-entry 
initiation circuit which will provide re-entry on Passes 15, l6éor 18 
depending upon the time of transmission of the alternate ground command. 
Commands 5 and 6, which are used for making engine firing corrections 
during the ascent phase, will provide control of the re-entry selection 
during the re-entry phase. Separation will be programmed at the same 


latitude as is provided by the normal re-entry on Pass 17. 


A5.1.2 If neither Command 5. or 6 is sent, normal re-entry will occur 


on Pass 17. 


A5.1.3 Transmission of Command 5 will select the alternate recovery 
sequence at any time following the launch injection phase. Re-entry will 
occur on Pass 15 if Command 5 is transmitted before the separation ini- 
tiation point on that pass, on Pass 16if the command is sent between 
the separation point on Passes 15 and 16, and on Pass 18 if Command 


5 is transmitted between Passes 16 and 17. 


A5.1.4 Issuance of Command 6 will select the normal re-entry circuit 
providing re-entry on Pass 17 and will negate Command 5 at any time 


unless the re-entry sequence has already been initiated. 
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AS. 1.5 Transmission of Commands 5 and 6 will be by Satellite Test 
Center (STC) direction only. The STC may direct transmission of 
Command 6 on Passes 10, 15, and 16 if desired to assure normal re- 
entry initiation, however, this is not necessary since the normal re- 
entry sequence has been programmed since lift-off. The area between 
55° and 30° N latitude should be avoided when transmitting Commands 

5 and 6 on Passes 15, 16 or 17 since relay chatter might result in an 
inadvertent re-entry initiation if command transmission occurred 


coincident with a programmed re-entry initiation on the punched tape. 


A5.1.6 The table below shows the program tape punch arrangement for 
the normal and alternate re-entry initiation circuits. Re-entry is assured 
on Pass 18, if it has not occurred earlier, by punches in both channels 


on this pass. 


Normal 


Alternate 





A5.1.7 The recovery sequencing position is telemetered on Channel 
16-25. A one volt level signal (20% bandwidth) will indicate nominal 
re-entry initiation (Pass 17) while a 4 volt level signal (80% bandwidth) 
will indicate alternate re-entry initiation on either Pass 15, 16o0r 18, 


whichever is the next to occur following the readout. These data will 





be read out and reported vy i.» Passes 8 and 15 BB Passes 
2 and 9, ni Passes 10, 15, 16, and 17. 
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A5. 2 Orbital Programmer 


A5. 2.1 The adjustment range of the orbital pregrammer has been 
changed from 84. 0-100. 5.minutes to 89.6-107.2. This new range has 
been adapted in view of past flight history and will accommodate any 
orbit period up to 107. 2 minutes without recourse to a lapping technique. 
This range can be further extended approximately 1-1/2 minutes in 
either direction by arbitrarily shifting the reset point during flight 


operations. 


A5. 2,2 Since the orbital programmer was designed to operate within a 
range of 84.0-100.5 minutes, it was necessary to expand the punching 

of the program on the programmer tape to achieve a 89. 6-107. 2 adjust- 
ment range. As a result of this "tape stretching", each ground command 
No. 2 (Step) will now change the orbital programmer period by a 10. 67 


second increment rather than the previous 10 second time increment. 


A5. 2.3 As a consequence of changing the programmer adjustment 
range, the orbital period displayed by the console equipment as a func- 
tion of 10 second and 100 second decade switch positions will read low, 
and must be increased by a factor of 6.67%. (Conversely, the actual 
period must be multiplied by a factor of 0.9375 to obtain the period indi- 
cated in the control console.) However, the true programmer period 
will be provided by the motor input frequency, telemetered on Channel l, 
divided into 2, 304,000, which can be accomplished automatically by 


means of a Berkeley Counter. 


A5. 2.4 Conversion tables for converting stepping switch positions and 
motor input frequencies to orbital programmer period, Tables 2-1 and 
2-2 and the first pass timer correction chart, Table A6-2, have been 

revised to the new adjustment range. Console readout of programmer 


period in seconds will be artifically low as a result of ''tape stretching". 
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Therefore, the low, incorrect period, as presented on the console, will be 
the numbers in parentheses under the true, correct period numbers in 
Table A2-3. The ratio of the correct period to the low, incorrect period 
will be 16/15. 


A5.3 APL Doppler Evaluation 


A5.3.1 An additional acquisition transmitter will be employed on Agena 
Vehicle 1052 for evaluation purposes. The transmitter will operate con- 
tinuously on 162 mc and 216 mc and may be used as an acquisition aid in 
the event the CWAT becomes inoperative. LMSD tracking stations will 
receive the signals on 162 mc and 216 mc on all passes except the re- 
covery pass to verify that the transmitter is operative with no attempt 

to record any intelligible data. APL Doppler tracking stations will re- 
ceive the beacon signals and record Doppler data on teletype tape for 
post flight evaluation. 


A5.3.2 A pair of lights will also be installed on Agena Vehicle 1052 and 
turned on by the orbital programmer while the satellite is within re- 
ception range of Project Space Track and Smithsonian stations equipped 


with Baker-Nunn cameras. 


A5.4 Re-entry T/M Ship 


A5.4.1 The Pvt. Joe E. Mann will be on station at T + 3 hours and 
ready to relocate as orbit tracking information is obtained and con- 
verted into an ephemeris prediction for the 17th pass. Expected de- 
viations in the longitude at which the satellite will cross the ships 
station latitude will be given to the HCC by the STC. The PMR rep- 
resentative in the HCC will then direct the ship to relocate as necessary 
to the closest point possible under the predicted satellite path. Finer 


revisions will be issued as orbit prediction accuracy increases. 
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AS. 4.2 During Passes 1, 2, 10, and the recovery pass, the Pvt. Joe E. 
‘Mann will receive acquisition messages; track the satellite to the maxi- 
mum extent possible and reduce orbital programmer data and all other 
available data of that which they will be observing during the recovery 
pass. Data as described later will be reported to provide all available 


information on the re-entry operations. 
Aé RECOVERY PHASE OPERATIONS 


A6.1 Weather 


Weather forecasts and reports for the re-entry T/M ship area will be in- 


cluded with the forecasts for the recovery area. (See Paragraph 7. 3. 3) 


A6. 2 Capsule Re-entry and Recovery Events 


The recovery phase will be initiated when the orbital programmer turns 
on the SS/D timer south of Alaska during the selected recovery pass. Sig- 
nificant events which will occur during the capsule re-entry sequence and 


the capsule recovery sequence are listed in the following paragraphs. 
A6. 2.1 Capsule Re-entry Sequence 


T-93.5 sec SS/D timer started 
Capsule telemetry oscillator inputs are in 
re-entry event position; capsule beacon and 
telemetry filaments and oscillators on 

T-75.5 sec Vehicle reorientation started 
Capsule beacon and telemetry plates energized; 
transmission will start as soon as the necessary 


filament temperatures are reached 
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T-1.5 sec 


T-0 sec 


T+1.0 sec 


T+2. 25 sec 
T+13.0 sec 


T+15. 25 sec 


20 January 1960 


Vehicle reorientation completed 

Thrust cone thermal battery and thermal bat- 
tery 2A8 activated 

Capsule separated from vehicle 

Spin rockets fired providing a nominal 60 rpm 
spin rate 

Retro-rocket fired 

Despin rockets fired to reduce spin rate to 
5-15 rpm 

Thrust cone separation 

Capsule telemetry oscillator inputs switched to 
recovery events; subcarrier oscillator for 


capsule Channel 7 turned off 


A6.2.2 Capsule Recovery Sequence 


T+219 sec 


T+328 sec 


T+378 sec 


T+451 sec 


LOCKHEED AIRCRAFT CORPORATION 


Ionization layer entered at approximately 
350,000 feet and prevents ground reception 

of capsule beacon and telemeter signals 

5G switch closes at approximately 186,000 feet 
Timer started 

Subcarrier for capsule Channel 7 turned on to 
transmit recovery event data 

Capsule leaves ionization layer at approximately 
120, 000 feet permitting ground reception of cap- 
sule beacon and telemeter signals through un- 
charred Duriod windows added in the ablative 
shell for this purpose 

Timer switch closes at approximately 58, 000 
feet 

Explosive bolts fired 
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‘Parachute cover comes off 
Cutters sever cable 
Parachute deploys 
Ablative shell comes off 


Radar chaff dispensed, visual aids on. 


A6. 2.3 Capsule Telemetry 


Capsule telemeter Channels 7 and 8 will measure one set of events dur- 
ing the re-entry sequence and another set of events during the recovery 
sequence. The oscillator inputs will be switched when the thrust cone 

is separated. Channel 9 will measure axial acceleration during both the 
re-entry sequence and the recovery sequence. The subcarrier for 
Channel 7 will be turned off after thrust cone separation and will be 

turned on again at 5G switch closure. Channels 8 and 9 will transmit fi 
data continuously throughout the descent trajectory. Figure A8-1 shows 
the voltage levels which indicate that normal re-entry and recovery se- 


quences have occurred. 


Ao.3 Tracking Station Operations 


A6. 3.1 Onthe selected recovery pass, the tracking stations will re- 
ceive the acquisition transmitter signal on 232.4 mc and the T/M on 
237.8 mc, as usual. In addition, one receiver will be tuned to 228.2 mc 
to receive re-entry capsule T/M data, and another to 235.0 mc (witha 
+12 mc search scan) for the capsule acquisition transmitter. The cap- 
sule acquisition transmitter can be identified by its 1000 cps pulsation. 
The transmitter will be on for 34 micro-seconds and off for 965 micro- 
seconds. A tabulation of receiving equipment assignments and settings 


for the recovery phase of operations is included in Table A7-1. 


Ao. 3.2 Data to be reported by the stations during the selected recovery 


is shown in Table A8-1. Data assigned number one priority should be 
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meported by voice at the earliest possible time. In addition, this data 
and the lower priority data will be transmitted by 60-wpm teletype fol- 
lowing the pass. Additional details of reporting requirements are dis- 


cussed in individual station instructions in the following paragraphs. 


Aé. 3. , fe immediately report the following information to the 
Pvt. Joe E. Mann via Discoverer SSB, and to the STC via the voice net 


if it is available. 


a. System time of initiation of pitchover 


b. Capsule transmitting equipment turn-on (System time not 
required) 


c. Deviations from nominal frequencies of capsule T/M and 
acquisition transmitters 


d. Signal strength of capsule transmission reception. 


A6.3.4 The Pvt. Joe E, Mann will receive acquisition messages from 
the Palo Alto Computer via and will record Doppler and T/M data 
in a normal manner on all active passes within reception range through 
Pass 16. Minimum speed for steerage will be maintained, and a true 
North bearing held, if possible, to facilitate azimuth readouts. The 
Pvt. Joe E. Mann will not transmit information while tracking is in 
progress since antenna proximities result in blocking out tracking data 


when any shipborne radio transmitter is used. 


| Ao. 3.4.1 Onthe selected recovery pass, the re-entry telemetry ship 
will track and receive the capsule T/M (228.2 mc) and beacon (235.0 

+12 mc) on the forward tri-helix antenna. At the same time the aft tri- 
helix antenna will be tracking and receiving Agena vehicle T/M (237.8 mc) 
and beacon (232.4 mc) signals. When capsule T/M tracking has been 
established as reliable by the forward antenna, the aft antenna will switch 
to tracking the capsule T/M signal and record both vehicle and capsule 


T/M data. Should one of the tri-helix antennas become inoperable, the 





remaining tri-helix antenna will search for and acquire the Agena vehicle 
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T/M signal and thereafter track on the capsule T/M signal when it is 
acquired. If operable, the single helix antenna will manually track and 


receive the vehicle T/M. Receiver-antenna assignments for the re- 


entry T/M ship, Pvt. Joe. E. Mann are as follows: 


Receiver 
1302 Nems Clark* 
1401 Nems Clark 
1302 Nems Clark 
1302 Nems Clark 
1302 Nems Clark 
Doppler Receiver 


1302A Receiver 
(with scope) 


Signal Source 
Capsule T/M 
Capsule T/M 
Capsule Beacon 
Vehicle T/M 
Capsule T/M 
Vehicle Doppler 


Capsule Beacon 


Antenna 
Single Helix 
Forward Tri-Helix 
Forward Tri-Helix 
Aft Tri-Helix 
Aft Tri-Helix 
Aft Tri-Helix 
Aft Tri-Helix 


Ao. 3.4.2 The Pvt. Joe E. Mann standard antenna positioning for acqui- 


sition on all active passes is outlined below: 


ETA - 5 minutes - Start search with all antennas pointed in 


the direction specified in the acquisition message. The aft 


tri-helix antenna will be at #15° elevation, the forward tri- 


helix will be at +5° elevation, and the single helix will be 


manually positioned at +45° elevation. 


Acquisition - All antennas will be vectored to the azimuth 


and elevation of the acquiring antenna. 


The above antenna positioning procedure will provide a search coverage 


of 20° in azimuth and 65° in elevation and thereby preclude the possi- 


bility of acquisition failure due to atmospheric phenomena interference. 


During the re-entry tracking the capsule will remain sufficiently close 


to the line of sight between the ship and the main vehicle so that the cap- 


sule can be acquired at any point by directing antennas at the main vehicle. 


“If single helix is not operable, this receiver will be used with the 
forward tri-helix antenna to receive vehicle T/M data. 
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Ao, 3.4.3 Preliminary real time data will be reported orally by the 
Pvt. Joe E. Mann to the STC via Discoverer SSB at immediately 
following telemetry fade on the recovery pass. Data is to be reported 
orally and in order of priority as listed in the recovery section of 
Table A8-l. Clear text reference will not be made to any specific 
event or channel nome. Individual items of the separation or recovery 
programmed sequence will be identified as follows for separate com- 


ments if necessary. 


Separation (by code word) followed by appropriate event number 


Event 1 Spin I 

Event 2 Spin I 

Event 3 Retro rocket 

Event 4 Despin I 

Event 5 Despin IL 

Event 6 Thrust cone separation 


Recovery (by code word) followed by appropriate event number 


Event 1 G switch closure 
Event 2 Timer switch closure 
Event 3 Parachute cover off 
Event 4 Cutters 

Event 5 Parachute deployed 





Event .6 Ablative shell off 


All telemetry real time data with system times will be included in the 
pass performance “.. which will be transmitted to the STC via 


Discoverer SSB at s soon as practicable. 


Ao, 3.4.4 In the event of communications failure between the T/M 
ship and th the T/M ship will attempt to establish communica- 


tions with the VCC on SSB and perform functions as outlined herein. 
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Ao. 3.5 Following the pass prior to the recovery pass, the will 
receive from the Palo Alto Computer a capsule acquisition program 
which will be entered in the acquisition programmer and used to drive 
the TLM-18 antenna until capsule acquisition. ll also use the 
acquisition program to preplot the capsule trajectory manually if de- 
sired to assist in reacquisition following those periods of the recovery 
phase when no tracking is possible. The programmer will be started 
ominally will acquire 





at the predicted system time of separation. 
with the TLM-18 after thrust cone separation and will receive the re- 


covery capsule modulated telemetry signal and pulsed beacon until the 






re-entry capsule enters the ionization layer. should reacquire 
the capsule after it leaves the ionization layer at approximately 120,000 
feet altitude which is within line of sight range for or a nominal 
re-entry trajectory. If the TLM-18 tracker has not reacquired the cap- 
sule by the time the Agena vehicle passes the station, the tri-helix 
antenna will be repositioned toward the expected blossom point and the 
receivers tuned to the capsule frequencies to utilize the wide beam of 


this antenna in the search. 
Ao. 3.5.1 Upon acquisition of capsule transmissions; will report 
the following as soon as possible. 


a. Deviation from nominal frequencies 
b. Azimuth and elevation 


c. System time of acquisition 


A-1-18A 


LOCKHEED AIRCRAFT CORPORATION S E G " E MISSILES and SPACE DIVISION 


= ae 


d. . Signal strength characteristics 


e. Modulation characteristics. 


A6é. 3.5.2 To reduce possibility of confusion from local interference 
Signals, ill search the frequency range from 223 to 247 mc for ap- 
proximately 15 minutes before the recovery pass, and log the frequency 


and type of modulation of any signals received. 


A6é. 3.6 The TLM-18 type antenna at » tracking 
station on South Point, Hawaii, will be employed in this operation to 
provide a triangulation with on the recovery pass for determining 
the capsule location at parachute deployment. The antenna will be posi- 
tioned as a function of maximum signal strength, and the azimuth, eleva- 
tion, and system time will be recorded each time the positioning errors 
are minimum. At these times, the azimuth and elevation will be re- 
ported over the telephone line a i that the data can be manually 
plotted and triangulation effected. en the capsule enters the ioniza- 
tion layer and the telemetry signal disappears, South Point will reposi- 
tion the antenna to the parachute deployment azimuth and elevation as 
directed by the based on the racking data extrapolated to the 


blossom point and converted to South Point coordinates. 


When the South Point Station acquires after parachute deployment the 
antenna movement will slight so that an accurate azimuth can be de- ~ 
termined and will be reported to the The South Point Station will 


record the T/M signal received for later evaluation. 


A6é.4 Recovery Force Procedures 


A6. 4.1 During the FLR-2 search operation, C-119J aircraft in posi- 
tions 2 and 6 will search for the capsule FM telemetry signal, 228.2 mc, 
while the other C-119J aircraft search for the capsule beacon signal. 


This search mode will be continued until (1) two or more C-119J's 
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acquire an adequate homing signal to permit a triangulation; (2) ETPD + 10 
minutes when all aircraft will search for the capsule beacon signal; or 
(3) directed otherwise by the HCC. 


A6. 4.2 Should the re-entry capsule not be sighted before ETPD + 15 
minutes, the Command RC-121 will report all received signal data to the 
HCC for relay to the STC. The data to be reported are aircraft position 
at time of signal acquisition, signal bearing, and local time for each ac- 
guiring C-119J aircraft and ship. In addition, range and azimuth with 
local time and aircraft position will be reported for each valid radar re- 
turn. The report shall also contain the controller's conclusions regard- 
ing quality of reported signals and bearings, results of triangulation at- 
tempts and most probable impact location. These data will be relayed 

to the STC immediately upon receipt by the HCC to enable the PAC to de- 


termine the most productive search areas. 


A7 POST-RECOVERY OPERATIONS 
A7.1 Re-entry Ship Data Air-pickup 


A7.1.1 Subsequent to fade on the selected recovery pass, the Pyt. Joe E. 
Mann will proceed at the best speed of advance toward either Pearl Harbor 
or Port Hueneme, as directed by the STC. While enroute the ship will 
make copies of tape recorded data, and decommutate and record on the 
oscillograph/Datarite the data requested in the following section. If so 
directed by the STC, this data will be retrieved by a C-119J aircraft 
pickup operation at the earliest time consistent with flight safety after the 
ship enters an 800 nautical mile range from the pickup aircraft departure 


point. 


A7.1.2 The C-119J data pickup aircraft will communicate with the Cap- 
tain of the Pvt. Joe E. Mann on 3.067 megacycles primary and 9. 018 


megacycles secondary. The aircraft will communicate with LMSD 
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personnel on board the Pvt. Joe E. Mann on 6. 24] megacycles, 11. 214 
megacycles, or 17.6225 megacycles. The aircraft and ship will use 
351.3 megacycles for UHF short range communications and the DF opera- 


tion. 


A7.1.3 <A beacon will be installed on the C-119J data pickup aircraft, 
using either the continuous wave acquisition transmitter or telemetry 
frequency. The beacon will be turned on at the direction of the shipborne 
LMSD personnel who will lock on the signal and use the tri-helix antennas 


to provide the aircraft with backup vectoring data. 


A7.1.4 The re-entry T/M ship data will be hand carried to Palo Alto on 
the first available commercial air flight if data pickup is made at Hawaii. 
This data will be vitally important in the event the recovery capsule is 

not located by any tracking source at the blossom point. However, if the 
capsule is successfully located and recovered, rapid transmission of the 


data is not essential and C-119J air pickup may be waived. 


A7.1.5 The tracking stations will continue observations of the Discoverer 
vehicle for S-band beacon and telemetry transmission until the battery 
power is exhausted. The orbital programmer is programmed to main- 
tain the beacon and telemetry on continuously from nominal acquisition 

on Pass 24 through Pass 25. The beacon and telemetry will be turned 

off afte ade on Pass 25 and cycled thereafter through Pass 40 as 
shown in Figure A2-4. Command transmission and tracking on Passes 24 
through 40, or battery power exhaustion, will be at the direction of the 
STC. 


A7.1.6 The Discoverer SSB radio onboard the Pvt. Joe E. Mann will be 
maintained in an operational status for six hours after recovery, or until 
directed to secure by the DCC. During this interval required data may 


be requested to absolve any recovery anomalies. 
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A8 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to Flight 1052/218 
only. Each table or figure is given the basic number of the section of 
the general STD to which it applies, the letter A to indicate appendixed 
material, and a numerical number to sequence items in the same 


category. 
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Items 


DISCOVERER 

- S/N 
Payload 
Fuel 
Oxidizer 
Launch weight 


THOR 
S/N 
Launch weight 
Fuel 
Oxidizer 


LAUNCH 
Site 
Date 
Pad azimuth 
Launch azimuth 
Nominal airborne command 
Orbital boost time 
Downrange T/M ship location 
(King County) 
Downrange T/M ship heading 
Programmer setting 


INJECTION 
Time 
Location 
Altitude 
Azimuth 
Nominal velocity 


ORBIT 
Period 
Apogee 
Perigee 
Eecentricity 
Average regression rate (17 passes) 
Reset latitudes 


Inclination angle 
Re-entry T/M ship location 
(Pvt. Joe FE. Mann) 


RECOVERY 
Aircraft (type and quantity) 
Surface ships (recovery) 
Surface ship initial locations 
Surface snip helicopters 
Recovery pass 
Predicted impact area center 
ETPD 


Data 


1052 
GFE 
UDMH 
IRFNA 
8685 lb. 


218 

117,352 1b (includes payload) 
RJ-1 

Liquid oxygen 


VAFB, SM-75-3, Pad No. 4 
January 1960 

181° 28' 53.86 

172° 

20 sec 

115.4 sec 

16°00'N 117° 43'w 


353° 7 
5610 seconds (5260 on unmodified console 
presentation) 


T + 387.5 sec 
24.1° N 118.84°wW 
120 sm 

171.6° 

26,037 ft/sec 


93.48 min 5609 sec 

438 mi 

120 sm 

036 

23.52° 

25°N (for northbound passes ove 
30°N (for northbound passes ove 
60°N (for southbound passes) 
79.89° 


39°35'N 161°45'W 


C-119's (9) and RC-121's (4) 
Dalton Victory and Haiti Victo 
17°N, 153°45'w and 17°N, 162°15'w 
HRS-3 (2 on each ship) 

17 

17°N, 158°w 

T+ 27 br 


Table A. 2-1 NOMINAL FLIGHT PLANNING DATA 


A-1-23 


LOCKHEED AIRCRAFT CORPORATION 


SEGRE 


MISSILES and SPACE DIVISION 


Table A2=2 
NOMINAL ACQUISITION TIMES 











Acquisition Fadeout Duration 
Time Time Time 

Pass Station (minutes ) (minutes) (minutes) 
Taunch 0.5 8.1 7.6 
0.0 7-9 7-9 
T/M Ship 4.6 13.0 8.4 
1 87.3 95.1 7.8 
182.8 187.5 h.7 
191.2 197.2 6.0 
717.7 728.9 11.2 
811.1 815.3 4.2 
811.7 823.4 11.7 
818.9 826.9 8.0 
10 900. 4 913.5 13.1 
910.9 922.1 11.2 
cae 993.1 1005.2 fT-1 
1006. 3 1019.1 12.8 
*12 1104.9 1108.8 3.9 
15 1395.7 1399.8 4 
1402. 4 1408.8 6.4 
16 1489. 3 1496.9 7-6 
1498.9 1500.5 1.6 
17 1584.2 1590.4 6.2 
1592.8 1599.6 6.8 
¥23 2120.9 2129.7 8.8 
ok 2222.7 2227.6 hig 


*Acquisition only - no T/M readout 
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Figure A2-1(b) Nominal Orbit Traces — Passes 13 Through 27 
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Table A2-3 
PROGRAMMER SETTING CONVERSION CHART* 


10-Second Increment 


Switch Position 
2 4 6 7 8 9 
Voltage 
1.0 2.0 2.5 3.0 3.5 4.0 4.5 


5387 5398 5408 5419 5430 Sao 5451 562 5472 
Bomi7e 89m586 90m8s  90ml9s 90m30s 90ms0s SOm5ls 9lms  9inl2s 
(5050) (5060) +5070) «Ss (5080) += ($090) = (S100) = (5120) «= (5120) = (5930) 


5hgh 5504 5515 5526 5536 5547 5558 5568 5579 
Qlm34s Qimbis 91m55s 92m6s Qeml6s 92m27s 9em38s 9emk8s 92m59s 
{5140) (5150) (5160) (5170) (5180) (5390) (5200) ($210) (5220) (5230) 


5590 5600 5611 5622 5632 5643 5654 5664 5675 5686 
93ml0s 93m20s 93m3ls 93m428 93m528 94m3e Sumlks Qhimahs 94m35s 9hmi6s 
(5240) (5250) (5260) (5270) (5280) (5290) (5300) (5310) (S320) (5330) 


5696 5707 5718 5728 5739 5750 5760 5T71 5782 
94m56s8 95m7s 95m18s 95m28s 95m39s 95m50s 96mds Sémlls 96m22s 
(5340) ($350) (5360) (5370) (5380) (5390) ($400) ($410) (5420) ($430) 


5824 5835 5846 5856 5867 5878 5888 5899 
9Tm+s 97ml5s 4 97m26s «(97m36e )«=—OTm Ts )«=—97m58e «=: 9 Gans 98mn198 
(5460) (3470) (5480) (3490) ($500) ($510) ($520) ($530) 


5932 5942 5952 5963 597% 5984 5995 6006 
9 98m518 99m2s 9oml2s 99m235 99m3te 9 99mb4s 99m55s 100nbs 
(5540) (5550) (5560) (5570) (5580) (S590) (5600) (5610) (5620) (5630) 


Switch Position 


3 
o 
i 
im) 
y 
E 
A=] 
5 
13] 
oe 
g 


6016 6027 6038 6048 6059 6070 6080 6091 6102 6112 
100m16s 100m27s 100m38s 100m48s 100m59s 10lml0s 10lm20s 10lm3ls lOlm42s 101m52s 
{5640} (5650) (5660) (5670) (5680) (5690) ($700) (S710) (5720) (5730) 


6123 6134 6144 6155 6166 6176 6187 6198 6208 6219 


102m3s lOeml4s 102m2ks 102m35s 102ms6s 102m56s 103m7s l03m18e 103m28s 103n398 
(5740) (5750) (5760) (5770) (3780) ($790) (S800) ($810) ($820) (5830) 


6230 6240 6251 6262 6272 6283 6294 6304 6315 6326 
103m50s 104mOse lOk4mlls l04m22s 104m32s 10bmi3n lokmSks lO5mibs 105ml5s 105m26s 
($840) ($850) ($860) (5870) (5880) (5890) (5900) (5910) ($920) (5930) 


6336 6347 6358 6368 6379 6390 6400 6411 6422 6432 
105m36s 105m47s 105m58e 106m8s 106m19s 106m30s 106m’Os 106m51s 107m2s 107mi2s 
(5940) (5950) (5960) (5970) ($980) (5990) (6000) (6010) (6020) (6030) 





Key: m - minutes; s - seconds 


NOTE: Numbers in parentheses are the artificially low, incorrect 
periods which will be read out on the command consoles. 
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Table A5-1 
ss/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1052 


TIME (SEC) 


Nominal Computer 
Time From 
Launch 














SIGNAL CONTROL FUNCTION 





Timer reset 
Start SS/D timer 






















Timer reset 





Timer safety circuit 
De-energize K30, 31, 32 (uncage gyros) 
Programmed destruct lockout 

Isolate K24 from beacon #5 

Vehicle pneumatic control 

Open pneumatics valve & spare 

Fire explosive bolts 

Fire explosive bolts 

Start orbital programmer (paralleled) 
Fire retro rockets (paralleled) 

Arm pitch & yaw control 

Arm integrator correction 


Command -45°/min pitch rate 
(pitchover 21.75) 


Arm roll H/S command 
Fire H/S cover squib 


Break 28V to N, valve, shut down separation 
monitor 


Fire H/S cover squib 


+28V to SS/D for brake control (not effec- 
tive until 221 sec. S5D - N.O.) 


Command -2°/min pitch rate from integ. pot. 
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TIME (SEC) 









Computer SIGNAL CONTROL FUNCTION 
Running 


Time 


Nominal 
Time From 
Laiuneh 























2el Connect pitch H/S command 

eal Arm beacon #5 timer brake control 

221 Arm integ. uncaging circuit 

| 221 Arm K22 hold-in circuit, latch up Kl to 

| start delay via orbital programmer 

| 22] Roll H/S signal shunt 

| ¥R21 2el Timer: brake hold-in control or integ. corr. 

respectively (isolated by S5C-NO) 
ake 222 Stop SS/D timer delay (nominally 20 sec.) 
255 234 Fire ullage rockets 
255 234 Fire ullage rockets 
255 234 Preactivate hydraulics 
255 234 Deactivate beacon #5 timer brake control 
255 234 K21 hold-in 
27o 2k9 Arm gas generator squib. Energize K28 
(Pitch and Yaw Pneu. Off) 
270 2h9 Fire helium valve and gas gen. squib (par) 
270 2a Connect accelerometer to integrator 

| ey 250 Pneumatic off backup (pitch & yaw) 

‘ e7l 250 Open gas gen. fire & He squib circuits 
eye 250 Start P.G. offset corr. (Disconnected) 
271 250 Open gas generator squib arm circuit 

be Ba | 250 Close circuit to T/M off switch 

27% | 250 Start thrust M/A Corr. (disconnected) 


“This sequence is based upon a nominal trajectory: Orbital programmer set 
Yor 2l sec. timer orake delay and ne timer brake modification from beacon 
channel #5 or #6. 
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Table A5S-1 (Continued) 























TIME (SEC) 
~ mineL | Computer SIGNAL CONTROL FUNCTION 
Thome | Running 
bean) | Time 
ms esha ine a caebe se 2 ect | aa 
a er | 250.5 Steady state thrust : 
| 372 : 350 Stop Thrust M/A Corr. (disconnected) | 
271 350 | Stop P.G. Offset Corr. (disconnected) 
Wie | 361 | Arm Froumatic (Pitch and Yaw) 
| 2e7: 261 | Engine Cut off Safety Switch 
9 (364.9) | Test Isclation (No flight function) 
| #7 205 9 (364.9) | Disconnect accel. from integrator 
| 365.9 | (364.9) Engine shut down by Integ. 
385.9 | (364.9) Activate pneumatic controls (de-ener- 
| gize K-28) 
| 395 374 | S3/L +28VDC unreg. 
395 374 Hydraulic controls shut down, shut off 
| | | Ullage rockets & de-energize K34 (Par. ) 
| 395 374 | Command +40/min yaw rate 
Soe | 374 i Command 0° /min pitch rate 
| B09 | 374 Fire oxidizer, helium, fuel vent valves 
| (Paralleled) 
ee) | 374 De-Energize K21 
' 43 | 472 | Calibrate T/M 
| 493 | 472 Connect K24 to Beacon #5 (Inoperative ) 
493 | 472 : Heater Ampl. Excitation 
| 503 | 482 | Stop. calibrate 
i 503 | 482 Open engine shut down circuit & Switch Ant. 
oS | 544 | Command +3.85°/min pitch rate 


~* The Dial Reading of the Integrator when caged is fe representing a 
Velocity to be gained of 13.600 ft/sec. 
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Table AS-1 (Continued) 








‘a in Par ee RER aa feat re ee ES ay 8 eg ge ah es Sy gh mS gh aly 
TTim (SEC) 
~ veninal iGompuese 1 SIGNAL CONTROL FUNCTION 
, Yime From | Running | 
ieeineh L.* 2 eine 
Saieet aa ~-1-— a nn nn ee | 1 
£38, byl i Cenmest, roll H/S to Yaw Gyre 
i { 
its 4b | holl Accel. Gutput Grounded 
{ : 
FS | 644 | Shut down +28V reg. ascent only power 
| ( Paralleled) 
cosas) caren { Aux. Henter on 
| 1365 | 644 | De-energize K33, Switch out 0.1% reg. 
555 | Glad Inter. Pot. Ground to Pitch Corr. Mode 
| | | (Inoperative) 
665 | 644 | F/C Gain change (Spare) 
665 6hu Integ. Shut down (Latch down Kk, K5, K6) 
391 | 870 Phase Balance ¢ A 
891 | 870 Arm Tape Recorder 
891 870 Phase Balance ¢ B 
| : 
Poa] ; 870 | Recage Integrator (Inoperative) 
{ i 
\ og1 570 Set K21 for Pitch rate correction (Inoperative ) 
| 891 | 870 | Accelerometer Power Amp return 
| 891 870 Telemetry Off 
| 491 | 870 | Pulse latch K7 (SS/D timer off) H/S to 
| | Low Gain 
oo OgT | 5370 ' Open Integ. Recage (Inoperative ) 
! e ' 
1 291 870 | Arm SS/D Timer for Recovery Phase 
| 
| f01 | 870 | 3top Integrator Caging (Inoperative) 
| #92 | &70 ‘Spare 
i 
ie ae i 870 | Pulse latch K7, Kl4, K17, K18 (SS/D Timer | 
1 on H/S off) | 
+ 18 i B88 | Command -45°/min pitch rate | 


* Time of initiation of recovery phase. 
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Table A5-1 (Continued) 





















- TIME (SEC) 
[Seminal Computer SIGNAL CONTROL FUNCTION 
time From Running 
Taunch Time 
enna 
| +7 +18 Arm Capsule ejection (squib) 
XK + 92 Command +4°/min pitch rate 






SS/L Transfer Circuit #1 
SS/L Transfer Circuit #2 
Disconnect capsule from Electrical P.S. 
Shut down SS/D Timer 

Command Eject (Paralleled) 
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Table A6-1 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-]'-- 
(Based on a 93.5 Minute Period) 


Location 



















































| Phane i N Latitede 
Sa Te ETE _(deg) 
1 Launch 0 
| Separation 2.98 (179 sec) 
| Start orbital timer 2.98 (179 sec) 
corse | Nominul fire time 4.5 (270 sec) 
Nominal burnout and orbit 
| injection 6.43 (385.9 sec) 
| First crossing of equator 12.3 (736 sec) 
| Beacon and T/M off 15.2 (913 sec) 
Beacon and T/M on 83.3 
Reset enable 87.0 
Acquire 87.3 
Pass 1 65°N latitude (ref. ) 89.3 
(N-S) Reset signal/command 90.9 
57.6°N latitude (ret. QB} 91.5 
Reset disable 102.8 
Beacon and 1/M off 103.3 
End of orbit 1 $262 
Beacon and T/M on 178.3: 
Reset enable 180.4 
Acquire 182.8 
Reset signal/command 184.4 
57.6°N latitude (ref) QB | 184.9 
Pass 2 Acquire > 191.2 
(N-S) 21.6°N latitude (ref. ) QR) 193.9 
| Beacon and T/M off 195.4 
Beacon and T/M on 195.9 
Reset disable 196.3 
| Beacon and T/M off 197.3 
| | End of orbit 2 245.6 
| 7 End of orbit 3 339.1 (s) 
Used | End of orbit 4 432.6 (Ss) 
| 3 thru 7 | Fnd of orbit 5 526.1 (Ss) 
i Fnd of orbit ¢ 619.6 (S) 
| | End of oreit 7 713. (s) 
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Table A6-1 (Continued) 



















Location 
N Latitude! 


(deg) 


Phase Event 











| Beacon and T/M on 
| : Reget enable 
\ : 
; Acquire a 
| : Reset signal/command 


34.8°N latitude (ref. ) Mp | 


| 722.8 
(S-h) | Beacon and T/M off 

| 

{ 


71.7 | 137 | 


Beacon and T/M on 
Reset disable 

Beacon and T/M off 
End of Orbit 8 


- Beacon and T/M on 
Reset enable 
Acquire 
Acquire 
21.6°N latitude (ref. ) 
Reset signal/command 
(S-N) 57.6°N latitude (ref. ) 


Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 


| Pass 9 Acquire 
| End of orbit 9 





Acquire 
Beacon and T/M on 
Reset enable 

| 21.6°N latitude (ref. ) 

Reset signal/command 

| Pass 10 Acquire 

| (S-N) 57.6°N ae (ref. x J 
Beacon and T/ M off 

| Beacon and T/M on 

Reset disable 

Beacon and T/M off 

End of orbit 10 
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Table A6-1 (Continued) 





be Se ete ae ye 
| Time Location 
Event T N Latitude 








(min) | (devs) 
End of orbit nl 1087.0 c o(S) | 
Fnd of orbit. 12 1180.4 | 0 i 
Fnd of orbit 1: 1273.9 0 (Ss) 
Aiden and TM on 1301.6 | wm Cd 
Reset. enable 1302.3 | 74 
Reset, sipnal/ecmmand 1306.2 | 60 | 
57-6°N latituds (ref. ) | 1306.8 57.6 
Reset. disable | 1307.7 54.0 
Reset. enable | 1309.7 | 46.0 5 
34.8°N Intitude (ref. ) 1312.3 } 34.8 
Reset sipnal/command 1313.7 30 
Reset disable 1316.2 20 
Beacon and T/M off 1316.7 18 
End of orbit 14 1367.4 
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Beacon and T/M on 
Reset enable 
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Acquire 
Reset sPfm /command . 
57.6°N latitude rer > 1400. 3 57.6 
ease 46 Reset disable 1401.2 5k 
(n-S) Acquire lho2.4 | 48.5 
Reset enable 1403.2 46 
34.8°N latitude (ref. mm 1405.8 34.8 
Reset signal/command 1407.2 30 
Beacon and T/M off 1408.1 26 
Beacon and T/M on 1408.6 ok 
| Reset disable 1409.6 20 
Beacon and T/M off 1412.6 8 
| Ind of orbit 15 1460.9 0 (s) 


Table A6-1 (Continued) 


Location 


N Latitude 








Beacon and T/M on 1582 | 76 
Reset enable 1582.7 | 7h 
Acauire qe 1584.2 67.6 
Reset signal/command 1586.6 60 
| 57.6°N latitude (ref. ) 1586.8 | 57.6 | 
' Pass 17 Acquire 1592.8 | 34.2 
| (N-S) 21.6°N lBtitude (rer. QB 1595.7 | 21.6 
Beacon and T/M off 1597.5 | 16 
| Beacon and T/M on 1598.0 | 14 
; Reset disable 1598.5 12 
Beacon and T/M off 1599.5 8 
| End of orbit 17 1647.8 oO (s) 
| Beacon and T/M on 1675.4 76 
Reset enable 1676.2 Th 
| Reset Signal/command 1680.1 60 
| Pass 18 57.6°N. latitude (ref. ) 1680.3 57.6 
| (N-S) 21.6°N. latitude (ref. ) 1689.2 21.6 


Beacon and T/M off 
Beacon and T/M on 
Reset disable 

i Beacon and T/M off 

End of Orbit 18 


Los See ca ote Sh ahha ieee am CE ees natin as a) 
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Figure A2-1 Nominal Orbit Traces Passes 1 thru 3 
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Figure A2-2 Nominal Orbit Traces Passes 8 thru 12 
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Figure A2-3 Nominal Orbit Traces Passes 14 thru 17 
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Figure A2-5 Launch Phase Nominal Time-Events Versus 
Location 
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels 
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FIGURE A8-2 WAVE TRAIN FORM 


Figure A8-2 Nominal Payload Function Wave Train 
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FOREWORD 


The basic System Test Directive, purposely omits de- 
tailed variable flight to flight data but contains information of a permanent 
nature applicable to all flights of the initial Discoverer series. Detailed 
data and directives are presented in this Appendix for the Agena 1054/_ 


Thor 223 combination and are applicable to this configuration only. 


Engineering and procedural changes pertinent to the Agena 1054/Thor 223 


combination are summarized as follows: 


a. The orbital programmer period setting will be displayed on 
the equipment console in minutes and seconds and also as a 
function of the number of step adjustments made to the pro- 
grammer, ranging in values from 0 to 99. 


b. The APL Doppler acquisition transmitter and tracking lights 
will j ed for this flight. 







tracking station at South 
uring the recovery operation. 


d. C-119J aircraft assignments concerning the monitoring of 
capsule beacon and T/M frequencies have been modified. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


Al. 1 This section contains descriptive material which supplements the 

text of the general STD for this flight only. Material presented herein may 
also correct or supersede material in the general STD for this flight only if 
necessary. General STD changes of a permanent nature will be effected by 
replacement pages in the main text at the earliest possible date. Reference 
will not be made to this Appendix for subsequent flight operations. The 
following material is divided into general sections, with parenthetical refer- 


ences to relative paragraphs in the main text provided where beneficial. 
A2 ORBIT OPERATIONS 
Az. 1 Orbital Programmer Readout 


A2.1.1 The orbital programmer period setting has been displayed in the 
past by the console equipment as a function of 10-second and 100-second de- 
code switch positions. The console will now display a number from 0 to 99 
indicating the number of steps the programmer is set above the minimum 
period. This step number, representing the orbital period, can be converted 
directly to seconds, or minutes and seconds by means of conversion Table 
A2-3. Table A2-3 will also provide the orbital programmer oscillator fre- 


quency corresponding to an orbit period setting as a backup measure. 


Az. 1.2 The orbital programmer period will also be read out and displayed 


as a function of the programmer oscillator frequency. This frequency will 
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be telemetered on Channels | and 2 and automatically converted to pro- 
grammer period in minutes and seconds for display on the acquisition and 


tracking console by means of a Berkeley Counter and a remote repeater. 


A2. 1.3 The number of programmer adjustment steps read from the com- 
mand console display will be the prime method of reporting programmer 
period to the STC over the voice line. The backup for the report will be the 
10- and 100-second stepping switch positions readin real time. The period 
readout as a function of oscillator frequency will be reported in the perform- 
ance summary via the 60-wpm teletype. A verbal report of this item will 


be given as a backup only if requested. 
A2.2 APL Doppler Evaluation 


A2.2.1 An additional acquisition transmitter will be employed on Agena 
Vehicle 1054 for evaluation purposes. The transmitter will operate continu- 
ously on 162 mc and 216 mc and may be used as an acquisition aid in the 
event the CWAT becomes inoperative. LMSD tracking stations will receive 
the signals on 162 mc and 216 mc on all passes except the recovery pass to 
verify that the transmitter is operative with no attempt to record any in- 
telligible data. APL Doppler tracking stations will receive the beacon sig- 


nals and record Doppler data on teletype tape for post flight evaluation. 


A2.2.2 An optical beacon will also be installed on Agena Vehicle 1054 and 
turned on by the orbital programmer while the satellite is within reception 
range of Project Space Track and Smithsonian stations equipped with Baker- 


Nunn cameras. 
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A3 RECOVERY PHASE OPERATIONS 
A3.1 Capsule Telemetry 


Capsule telemetry Channels 7 and 8 will measure one set of events during 

the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 9 will measure axial acceleration during both the re-entry sequence 
and the recovery sequence. The subcarrier for Channel 7 will be turned off 
after thrust cone separation and will be turned on again at 5G switch closure. 
Channels 8 and 9 will transmit data continuously throughout the descent tra- 
jectory. Figure A8-1 shows the voltage levels which indicate that normal re- 


entry and recovery sequences have occurred. 
A3.2 Tracking Station Operations 


A3.2.1 The TLM-18 type antenna at the 

tracking station on South Point, Hawaii, will be employed in this operation to 
provide a triangulation wit on the recovery pass for determining the 
capsule location at parachute deployment. The antenna will be positioned as 
a function of maximum signal strength, and the azimuth, elevation, and sys- 
tem time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone 
line to so that the data can be manually plotted and triangulation effected. 
When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 


azimuth and elevation, as directed by the 





ased on th racking 


data extrapolated to the blossom point and converted to South Point coordinates. 


When the South Point Station acquires, after parachute deployment, the an- 


tenna movement will be slight so that an accurate azimuth can be determined 
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and will be reported to nef The South Point Station will record the 


T/M signal received for later evaluation. 
A3.3 Recovery Force Procedures 


A3. 3.1 Assignments of C-119J aircraft to monitor the capsule telemetry 
frequency during the recovery operation are modified, as shown below, to 
gain full advantage of earlier tracking observations and the frequency sta- 


bility offered by the telemetry crystal-controlled transmitter. 





Aircraft Assigned to | Aircraft Assigned to 














No Signals Reported 
Capsule T/M Signal Only 
Beacon Signal Only 

Both Signals Reported 







If two or more aircraft report solid acquisition of either frequency and the 
other frequency is not received, two aircraft alone will search for the unre- 


ported frequency as in modes one or four above. 


Fifteen minutes after time of capsule separation, any aircraft searching for 
the capsule telemetry will join in the search for the capsule beacon. The re- 


ceiver setting for telemetry signal search will be the 100-kc fm mode. 


A3. 3.2 Should the re-entry capsule not be sighted before ETPD + 15 minutes, 
the Command RC-121 will report all signal data received to the HCC for relay 
tothe STC. The data to be reported are aircraft position at time of signal 
acquisition, signal bearing, and local time for each acquiring C-119J aircraft 
and ship. In addition, range and azimuth with local time and aircraft position 
will be reported for each valid radar return. The report shall also contain 


the controller's conclusions regarding quality of reported signals and bearings, 
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results of triangulation attempts, and most probable impact location. These 
data will be relayed to the STC inimediately upon receipt by the HCC to en- 


able the PAC to determine the most productive search areas. 

A4 TABLES AND ILLUSTRATIONS 

The following tables and illustrations are applicable to Flight 1054/2223 only. 
Each table or figure is given the basic number of the section of the peneral 


STD to which it applies, the letter A to indicate appendix material, anda 


number to sequence items in the same category. 
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Table A2-1 


NOMINAL FLIGHT PLANNING DATA 


DISCOVERER 


S/N 

Payload 

Fuel 

Oxidizer 
Launch weight 


THOR 


S/N 

Launch weight 
Fuel 

Oxidizer 


LAUNCH 


Site 

Date 

Pad azimuth 

Launch azimuth 

Nominal airborne Command #5 backup 
Orbital boost time 

Downrange T/M ship location (King County) 
Downrenge T’‘M ship heading 

Programmer setting 


INJECTION 


Time 

Location 

Altitude 

Azimuth 

Nominal velocity 


ORBIT 


Period 

Apogee 

Perigee 

Eccentricity 

Average regression rate (17 passes) 
Reset latitudes 


Inclination angle 
Re-entry T/M ship location (Pvt. Joe E. Mann) 


RECOVERY 


Aircraft (type and quantity) 
Surface ships (recovery) 
Surface ship initial locations 
Surface ship helicopters 
Recovery pass 

Predicted impact area center 
ETPD 
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GFE 
UDMA 
IRFRA 
8576 


223 

108407 

RJ-1 

Liquid oxygen 


VAFB, SM-75~3, Pad No. 5 
February 1960 

218° 2ht 17.2h" 

172 

20 sec 

117.5 sec 

16° 00'N 117° 43'w 
353° 

5610 seconds (Step 22) 


T + 367.5 sec 
24.1°N 118. 8h°w 
120 sm 

171.6° 

26,037 ft/sec 


93.48 min (5609. sec ) 
438 sm 

120 sm 

0.036 

23.52° 

25°N (Resets ove 
30°N (Resets over 
60°N (Resets over 
79 89° 

39° 35'N 161° ko'w 


C-119's (9) and RC-121's (4) 
Dalton Victory and Haiti Victo 
17K, 153° Ls'w and 17°N, 1625 15'W 
HRS-3 (2 on each ship) 


17 
17°N, 158°w 
T + 27 br 
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Table A2-2 
NOMINAL ACQUISITION TIMES 


Acquisition Fadeout Duration 

Time Time Time 

Pass Station (minutes ) (minutes) (minutes) 
Launch 0.5 8.1 7.6 
0.0 7-9 7-9 
T/M Ship 4.6 13.0 8.4 
1. 87.3 95.1 7.8 
2 182.8 187.5 4.7 
191.2 197.2 6.0 
717.7 728.9 11.2 
811.1 815.3 4.2 
811.7 823.4 11.7 
818.9 826.9 8.0 
10 900. 4 913.5 13.1 
910.9 922.1 11.2 
*11 998.1 1005.2 eee 
1006. 3 1019.1 12.8 
*12 110u.9 1108.8 3.9 
15 1395.7 1399.8 el 
1h02.4 1408.8 6.4 
16 1489. 3 1496.9 7.6 
1498.9 1500.5 1.6 
17 1584.2 1590.4 6.2 
1592.8 1599.6 6.8 
¥23 2120.9 2129.7 8.8 
ek 2222.7 2227.6 4.9 





*Acquisition only - no T/M readout 
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Table A5-] 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1054 





TIME (SEC) 
Nominal Computer SIGNAL CONTROL FUNCTION 


Time From Running 
Launch Time: 





=O<4 Timer reset 
O O Start SS/D timer 
0.1 0.1 Timer reset 
O.1 O.1 Timer safety circuit 
167 167 De-energize K30, 31, 32 (uncage gyros) 
167 167 Programmed destruct lockout 
178.5 178.5 Isolate K24 from Beacon #5 
178 178 Vehicle pneumatic control 
178 178 Open pneumatics valve and spare 
178 178 Fire explosive bolts 
178 178 Fire explosive bolts 
179 179 Start orbital programmer (paralleled ) 
179 179 Fire retro-rockets (paralleled) 
179 179 Arm pitch and yaw control 
179 179 Arm integrator correction 
192 192 Command “45° /min pitch rate (pitchover 21.75) 
192 192 Arm roll H/S command 
192 192 Fire H/S cover squib 
192 192 Break 28V to N, valve, shut down separation 
monitor 
192 192 Fire H/S cover squib 
20h 20h +28V to SS/D for brake control (not effective 
until 221 sec. S5D-NO) 
221 221 Command -2°/min pitch rate from integ. pot. 
A-2-11 
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Table A5-1 (Continued) 








TIME (SEC) 
Nominal Computer SIGNAL CONTROL FUNCTION 
Time From Running 
Launch Time _ 
221 221 Connect pitch H/S command 
221 221 Arm Beacon #5 timer brake control 
221 221 Arm integ. uncaging circuit 
221 221 Arm Kel hold-in circuit, latch up Kl to start 
delay via orbital programmer 
221 221 Roll H/S signal shunt 
*221 221 Timer brake hold-in control or integ. corr. 
respectively (isolated by S5C-NO) 
2h) 221 Stop SS/D timer delay (nominally 20 sec) 
254 234 Fire ullage rockets 
254 234 Fire ullage rockets 
254 23h Preactivate hydraulics 
254 234 Deactivate Beacon #5 timer brake control 
254 23h K2l1 hold-in 
269 ekg Arm gas generator squib. Energize K28 
(Pitch and Yaw Pneu. Off) 
269 akg Fire helium valve and gas gen. squib (par. ) 
269 2hg Engine ignition 
269 2k9 Connect accelerometer to integrator 
270 250 Pneumatic off backup (pitch and yaw) 
270 250 Open gas gen. fire and He squib circuits 
270 250 Start P.G. offset corr. (disconnected ) 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 
270 250 Start thrust M/A Corr. (disconnected ) 


* This sequence is based upon a nominal trajectory: Orbital programmer 
set for 2l-sec timer brake delay and no timer brake modification from 
beacon channel #5 or 
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Table A5-1 (Continued) 
















SIGNAL CONTROL FUNCTION 






Computer 
Running 
Time 


Nominal 
Time From 
Launch 


270.5 250.5 Steady state thrust 

370 350 Stop Thrust M/A corr. (disconnected) 

370 350 Stop P.G. offset corr. (disconnected) 

385 365 Arm pneumatic (pitch and yaw) 

385 365 Engine cut-off safety switch 

388 (368) Test isolation (no flight function) 

¥¥ 388 (368) Disconnect accel. from integrator 

388 (368) Engine shut down by integ. 

388 (368) Activate pneumatic controls (de-energize K-28) 

394 374 SS/L +28VDC unreg. 

394 374 Hydraulic controls shut down; shut off ullage 
rockets and de-energize K34 (Par.) 

394 374 Command +40/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled ) 

394 374 De-energize K21 

hge 472 Calibrate T/M 

kgo 472 Connect K2h to Beacon #5 (inoperative ) 

492 472 Heater ampl. excitation 

502 482 Stop calibrate 

502 482 Open engine shut down circuit and switch ant. 

502 482 Enable Command #5 and #6. Alternate recovery 
pass capability 

664 64h Command +3.55°/min pitch rate 


** The dial reading of the integrator when caged is 1725 representing a 
velocity-to-be-gained of 13,800 ft/sec. 
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Table A5-1 (Continued) 


Nominal 
Time From 
Launch 














SIGNAL CONTROL FUNCTION 


664 644 Connect roll H/S to yaw gyro 

664 6644 Roll accel. output grounded 

664 644 Shut down +28V reg. ascent only power 
(paralleled ) 

664 644 Aux. heater on 

664 644 De-energize K33, switch out 0.1% reg. 

664 644 Integ. pot. ground to pitch corr. Mode 
(inoperative ) 

664 644 Flight control gain change 

664 64h Integ. shut down (latch down K4, K5, K6) 

890 870 Phase balance ¢ A 

890 870 Arm tape recorder 

890 870 Phase balance ¢ B 

890 870 Recage integrator (inoperative ) 

890 870 Set K21 for pitch rate correction (inoperative ) 

890 870 Accelerometer power amp return 

890 870 Telemetry Off 

890 870 Pulse latch K7 (SS/D timer off) H/S to tow 
gain 

890 870 Open integ.recage (inoperative ) 

890 870 Arm SS/D timer for recovery phase 

890 870 Stop integrator caging (inoperative ) 

890 870 Spare 

¥*X 870 Pulse latch K7, K14, K17, K18 (SS/D timer 

on H/S off) 

¥ #15 885 Command -45°/min pitch rate 

X +15 885 Fire payload battery heater squibs 


* Time of initiation of recovery phase 
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Table A5-1 (Continued) 


Nominal SIGNAL CONTROL FUNCTION 


Time From 
Launch 


Arm Capsule ejection (squib) 
Command 3.55°/min pitch rate 


SS/L Transfer Circuit #1 

SS/L Transfer Circuit #2 

Disconnect capsule from electrical P.S. 
Shut down SS/D timer 

Command eject (paralleled) 
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Table A6-1 





ey = 


NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2245-1054 


(Based on a 93. 5- Minute Period) 


Phase Event 





taonch 

Separation 

Start orbital timer 

Nominal fire time 

Nominal burnout and orbit 
injection 

First crossing of equator 

Beacon and T/M off 


Launch 


Beacon and T/M on 
Reset enable 

Acquire 

65°N latitude (ref. ) 
Reset signal/command 
57.6°N latitude (ref. ) 
Reset disable 

Beacon and T/M off 
End of orbit 1 


Pass 1 
(N-S) 





Beacon and T/M on 
Reset enable 
Acquire 

Reset signal/command 
57.6°N latitude (ref) 
Acquire 

21.6°N latitude (ref. ) 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 

Beacon and T/M off 

of orbit 2 


Pass 2 
(N-S) 





of 
of 
of 
of 
of 


orbit 3 
orbit 
orbit 5 
orbit 6 
orbit 7 


Passes 
3 thru 7 


A-2-16 


—SECKE I 












Location 
N Latitude 


Time 
T 
(min) 












179 sec) 
179 sec) 
270 sec) 


( 
( 
( 
eee sec) 
( 


8 


736 sec) 
913 sec) 


YT ON FNNO 
WW & ws 
Ww 


PPR 


























oo0o00 
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Table A6-1 (Continued) 


Location 
N Latitude 
(deg) 























! Phase Event 


Beacon and T/M on 

Reset enable 

Acquire 

Reset signal/command 
Pass 8 34.8°N latitude (ref. ) 
(S-N) Beacon and T/M off 

Beacon and T/M on 

Reset disable 

Beacon and T/M off 

End of Orbit 8 





Beacon and T/M on 
Reset enable 
Acqui 


Acquire 

21.6°N latitude (ref. | 
Reset signal/command 
Acquire QD 

57.6°N latitude (ref. ) 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 


Beacon and T/M off 
End of orbit 9 


Acquire 
Beacon and T/M on 


Reset enable 

21.6°N latitude (ref. ) 

Reset signal/command 
Pass 10 Acquire 

(S-N) 57.6°N latitude (ref. BB 

Beacon and T/M off 

Beacon and T/M on 

Reset disable 


Beacon and T/M off 
End of orbit 10 











Pass 9 
(S-N) 










21.6 
25 
35 
57-6 
918 60 
62 
70 


BSES8 | 88! 








\O \O 
e 
nS 





\O \O 
SRBE 
wr CO Ow 

ON 


oO (S) 
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Table A6-1 (Continued) 


Time Location. 


Phase Event T N Latitude 
(min ) 




























End of orbit 11 
End of orbit 12 
End of orbit 13 






Passes 
11 thru 13 








Beacon and T/M on 
Reset enable 


Reset signal /command 
57.6°N latitude (rer. RB 
Reset disable 


Reset enable 
34.8°N latitude rer 
Reset signal /command 


Reset disable 
Beacon and T/M off 
End of orbit 14 

















1301.6 
1302.3 
1306.2 
1306.8 
1307.7 
1309.7 
1312.3 
1313.7 
1316.2 
1316.7 
1367.4 


Beacon and T/M on 
Reset enable 
Reset signal /command 

57.6°N latitude cer JB 
Reset disable 

Reset enable 


34.8°N latitude (ref. ) | 
Reset signal /command 
Reset disable 


Beacon and T/M off 
End of orbit 14 








Pass 15 
(N-S) 







Beacon and T/M on 
Reset enable 1395.9 
Acquire 1395-7 


Reset signal /command = 1399.7 





57.6°N latitude (ref. 1400.3 
1401.2 
1402.4 


1403.2 
a 1405.8 34.8 
1407.2 30 


Reset disable 


Pass 16 : 

(N-S) Acquire Gis 
Reset enable 
34.8°N latitude (ref. 
Reset signal /command 






Beacon and T/M off ; 1408.1 26 

Beacon and T/M on 1408.6 ok 

Reset disable 1409.6 20 

Beacon and T/M off 1412.6 8 

End of orbit 15 1460.9 O (S) 
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Table A6-1 (Continued) 


Beacon and T/M on 
Reset enable 

Acquire 

Reset signal/command 
57.6°N latitude (ref. ) 
Acquire 

21.6°N latitude (ref. } 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 

Beacon and T/M off 
End of orbit 17 


Beacon and T/M on 
Reset enable 

Reset Signal/conmand 
57.6°N. latitude 
21.6°N. latitude 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 
End of Orbit 18 
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Table A6-2 
FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 





Cross Latitude (Reference Latitude) 


ee 








5340 Decrease 5122 5230 5714 5159 
21 steps | 

5400 | Decrease | 5175 | 5285 ST7h 5819 
20 steps | 

5460 Decrease 5228 | ~ 5340 5834 5880 
14 steps 

5520 | Decrease | 5281 | 530% 589) - 5940 
8 steps | 

5580 No change! 5334 Suag ‘| 5954 - | 6001 

5640 | No change} 5388 i} 5503 | 6014 6061 

5700 | Increase 5441 5558 | 6074 6121 
8 steps 

5760 Increase 54k 5612 6134 6182 
14 steps 

5820 Increase 5547 5667 6194 62he 
20 steps 

5880 Increase 5600 5722 6254 6302 
25 steps 

5940 Increase 5654 | 5776 6313 6363 
31 steps 

6000 Increase 5707 5830 6373 6423 
37 steps | 

6060 ko 5760 5885 6343 6483 

| 
6120 48 5813 ‘| 5939 6493 6544 
6180 53 5866 : 599h 6553 6605 
A-2-20 


LOCKHEED AIRCRAFT CORPORATION , S £ C R E | MISSILES ond SPACE DIVISION 


_ = ha 223 


Table A6-2 (Continued) 


Cross Latitude (Reference Latitude ) 


T + 
T From | Launch 
Programmer jTaunch { System 
Period! Correction Time Time 
(sec) |] (sec) 


oo 
65 
70 
76 
As directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 


directed 
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Figure A2-1 Nominal Orbit Traces - Passes 1 Through 3 


A-2-27 


MISSILES and SPACE DIVISION 


LOCKHEED AIRCRAFT CORPORATION 














' 











a 





Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 


A-2-28 


LOCKHEED AIRCRAFT CORPORATION SS EE R - | MISSILES and SPACE DIVISION 


. 1 ae 


























Figure A2-3 Nominal Orbit Traces - Passes 14 Through 17 
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Figure A2-4 Readout and Reset Programming 
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Figure A2-5 Launch Phase Nominal Time-Events Versus Location 
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Figure A7-1 Re-Entry Trajectory 
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Figure A8-1 Nominal Capsule Telemetry Voltage Levels 


MISSILES and SPACE DIVISION 


a ; 1054/223 


4.35 
4 3.54 
: 
> 3 2.8 2;8 
2 
2 1.47 
1 1.16 : 1.16 
fe) 
TIME (t) 
5 
Vv 4 
0 3 
L 
T 2 
s 1 
) 





TIME (+t) 


Figure A8-2 Nominal Payload Function Wave Trains 
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FOREWORD 


Due to major operational changes, this Tab 3 of Appendix A supersedes the 
Tab 3 of Appendix A, previously published and dated 22 February 1960. This 


Tab contains detailed data and directives applicable to the flight testing of 


Agena Vehicle 1053 with Discoverer Booster 160. The data and directives 


in this Tab are applicable for this Discoverer Vehicle configuration only. 


Engineering and procedural changes pertinent to this flight are as follows: 


a. 


The geophysical equipment has been removed from the vehicle 
and the primary objectives have been modified to emphasize 
capsule detection and recovery. Primary emphasis on air re- 
trieval has been retained only in the 60 x 200 nm nominal 
impact area. 


A diagnostic payload will be installed containing equipment to 
facilitate tracking and improve telemetry data transmission 
during the separation and recovery phases. 

Additional telemetry receiving facilities will be provided at 
Christmas Island, South Point, Hawaii, and Barking Sands, 
Kauai, to aid in the recovery operation. 

JC-54, or other suitable telemetry receiving aircraft will be 
stationed south of the primary recovery area to aid in the 
recovery operation. 

The capsule nominal impact latitude will be moved to 24° N 
latitude... 


The entire recovery force deployment will be revised. 


The Pvt. Joe E. Manntelemetry ship will be stationed south of 
Hawaii. 

The RC-121 aircraft and the Hawaii Control Center will be 
equipped with single sideband radio. 


HCC - STC communications during the recovery operations will 
be augmented by the addition of two voice lines (toll telephone). 
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The recovery operations contained herein are based on the 
a :: approved by AFBMD. The Recovery 

Plan will not be revised to reflect changes stipulated in the AF BMD approval 
and should be used for background information only. This STD and the DTO 
will have precedence over the Recovery Plan for Discoverer XII. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


This section contains descriptive material which supplements the general 
text of the STD for this flight operation only. Material presented herein, 
which may conflict with information and/or procedures in the general text, 
has precedence, due to operations peculiar to the diagnostic mission of this 
Discoverer Satellite (Agena Vehicle 1053). This Tab will not be referenced 


for subsequent flight operations. 


A2 CONFIGURATION 


A2.1 Agena Vehicle Modifications 


A2.1.1 Agena Vehicle 1053 will carry an instrumented payload in the cap- 
sule which will be operative only during the capsule separation and recovery 
phases of the flight operation. A complete capsule instrumentation list is 
included in the DTO, Appendix F, Tab rt The primary ob- 
jective of the capsule instrumentation is to telemeter separation, re-entry, 
and recovery equipment operations to ground stations to enable a more com- 


plete post-flight quantitative analysis of the recovery operations than has 


been possible on previous flights. 


A2.1.2 In order to accommodate the required capsule instrumentation and 
to achieve the required perigee altitude, it has been necessary to remove 
all geophysical research instrumentation and the JHU/APL Doppler beacon. 
The removal of this equipment releases a number of vehicle continuous 
telemetry channels that will be reassigned ( vehicle 1053 only) to telemeter 
reset monitor, increase/decrease switch position, and alternate re-entry 


selector. 
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A2.1.3 A transistorized S-band transponder, which is a preproduction 
article of the type to be used on the Agena B series of vehicles, will be 
installed on the capsule and, thus, enhance the recovery probabilities by 
permitting computer determination of the re-entry trajectory and impact 
location. The capsule transponder will use pulse spacing No. 5 to allow 
selective tracking on either the vehicle or capsule transponder since both 
transponders will operate on the same frequencies. The capsule trans- 
onder will be programmed on by the orbital programmer on Pass 2 over 
ws. to facilitate airborne checkout and ground equipment compat- 
ibility adjustments prior to the recovery pass. The orbital programmer 
will enable and disable the capsule transponder Command 4 activation cir- 
cuit at telemetry and beacon ON and OFF respectively. The transponder 
can be turned on by issuance of Command 4 at any time during the active 
portion of a pass. The orbital programmer will disconnect the capsule 


transponder after telemetry and beacon OFF. 


A2.1.3.1 Before separation, the capsule transponder will operate from 
the vehicle electrical power supply through the vehicle transponder relay. 
Vehicle receipt of Command 4 at any time during the active portion of a 
pass will turn on the capsule transponder. The orbital programmer will 
turn on and turn off the capsule transponder on each active pass after ve- 
hicle beacon and telemetry turn-off; however, the beacon will not come on 
at these times since the vehicle transponder has already been turned off. 
The capsule transponder can be turned on via Command Channel 4, but it 


can only be turned off by the orbital programmer. 


A2.1.3.2 Activation of the capsule transponder via Command Channel 4 
will be by STC direction only. When the capsule transponder is commanded 
on, both the plate and filament voltages are applied simultaneously, the cap- 
sule gyros will be spun up, and the capsule telemetry transmitter filaments 
will be turned on. The equipment will be turned off by the orbital pro- 
grammer. Repeated command turn-ons will materially reduce the life and 
reliability of the transponder and gyros; hence,the transponder will be com- 


manded on only when absolutely necessary. Due to the programmed turn-on 
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of the transponder during Passes 2 and 17, it should not be necessary to 
command transponder turn-on unless difficulties are experienced during the 


programmed Pass 2 turn-on. 


A2.2 Capsule Instrumentation 


The diagnostic capsule payload for this flight operation will contain a tape 
recorder, two commutators and two telemetry transmitters to: (1) telem- 
etry equipment operations and capsule dynamics during the separation 
phase; (2) record on tape the capsule dynamics, ablative shell char, 5-G 
switch closure, and capsule external and internal temperatures during re- 
entry; and (3) telemeter the tape recorded data, capsule dynamics, and re- 
covery equipment operations during the parachute deployment phase. The 
1.2 watt telemetry transmitter, which has been used in previous re-entry 
capsules, will transmit all telemetry on 241.5 mc and will be paralleled 
with an 8-watt transmitter which will operate on 228.2 mc. Both trans- 
mitters will transmit the four commutated and one continuous telemetry 


channels. 


A2.2.1 The capsule instrumentation schedule is contained in the DTO. 

The two telemetry transmitters will have parallel inputs in order to achieve 
transmitting redundancy. The 1. 2-watt transmitter, 241.5 mc, will be di- 
plexed with the capsule beacon on one of the capsule antennas, and the 

8-watt transmitter, 228.2 mc, will radiate through the other capsule antenna. 
By receiving and recording both telemetry signals at a ground station, a 
complete telemetry record will be acquired during the capsule spin operation. 
The input to both transmitters will be one continuous channel, Channel 11, 
and four commutated channels, Channels 14, 15, 16, and 18. One 60-point, 
5-rps high level commutator will drive the VCO's for Channels 14 and 15 

and one 60-point, 5-rps high level commutator will drive the VCO's for 
Channels 16 and 18. The VCO for continuous Channel 11 will be driven by 


a -20-g to +8-g longitudinal accelerometer. 
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A2.2.2 In order to obtain telemetry data for events that will occur during 
radio blackout, the capsule will contain a recorder with an endless tape. 
The tape recorder will continuously read in the outputs of the VCO's for 
Channels 14 and 16 along with a 50-kc oscillator output and will continuously 
read out t..e data for transmission over both transmitters two minutes 
after read-in. The magnetic tape length will be sufficient to store two min- 
utes of data with the read-out head just in front of the read-in head relative 
to the tape travel and the eraser between the two heads. The tape recorder 
will be activated by the SS/D timer 78 seconds before separation and will 
run continuously for the duration of telemetry transmission. The 50-kc 
reference oscillator output will be recorded on the two-track tape recorder 
to facilitate corrections to the data for the recorder wow and flutter. Because 
of the recorder wow and flutter characteristics and the two-minute time de- 
lay, all real-time data presentations will be derived from Channels 11, 15, 
and 18 with Channels 14 and 16 recorded on magnetic tape for post-flight 


analyses. 


A2.3 Pvt. Joe E. Mann 


A2.3.1 The Pvt. Joe E. Mann will put to sea with sufficient time to arrive 





at the initial station, 9° N latitude, 157°24' W longitude, not later than 

‘fT + 3 hours. LMSD personnel will accomplish communication checks 

with the VCC daily at 1830 and 2300 hours GMT (1130 and 1600 hours PDT). 
Communications checks with HCC will be scheduled daily at 1800 and 2330 
GMT (0800 and 1330 HST) with the equipment status report given during the 
1800 (HCC) and 1830 (VCC) GMT contacts and with the ship's position, 
weather, and equipment status reports given during the 2300 (VCC) and 
2330 (HCC) GMT contacts. The HCC will relay the ship's equipment status 
report, weather, and position tothe STC. On the day before the launch, 
communications checks will be accomplished in accordance with the daily 
schedule. Following the last regular communication check with HCC at 
2330 GMT, the ship will transmit position, weather, and equipment status 
reports to the VCC at 0430 and 0730 GMT. Beginning at T-6 hours the 
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Pvt. Joe E. Mann will assume primary communications with the HCC ex- 
cept for one communication check with the VCC at T-3.5 hours. The ship 
and the HCC will maintain SSB radio silence from T-6 hours until T + 30 
minutes except for communication checks at T-6, T-3, and T-0.5 hours. 
Following launch, the HCC and the Pvt. Joe E. Mann will maintain radio 
silence during active passes over th nd continuous contact during 
active passes within reception range of the ship. Following recovery, the 


communications will revert to the prelaunch daily schedule. 


A2.3.2 The following SSB frequencies will be used for ship-to-shore 


communications: 
vcc/ HCC/ 
Pvt. Joe E. Mann Pvt. Joe E. Mann 
In port and first day out 6741 ke 17622.5 ke 
Second day out and beyond 11214.0 ke 11214.0 ke 


A2.3.3 Before crossing the 145° meridian, communication with the 
Captain of the Pvt. Joe E. Mann will be made through PMR Headquarters 


at after the ship crosses the 145° me ridian, communication will 





be through the PMR representative at the HCC. This communications 
channel will be used to request changes in the on-station location of the 


ship and movement of the ship for the data pickup, if required. 

A2.4 Ground Station Modifications 

Az, 4.1 thin be provided with a panadapter to facilitate acquisi- 
tion of the AM capsule beacon and subsequent determination of the frequency 
deviation from nominal. 

A2.4.2 Additional telemetry receiving equipment will be installed at the 


PMR facility at South Point to augment that station's telemetry acquisition 


and tracking capability. The PMR 60-ft antenna at South Point will be used 
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for triangulation on the descending capsule; but, because it does not have 


automatic tracking and has a narrow beam width, a quad-helix antenna will 


be installed for this operation along with additional telemetry receivers. 


A2.4.3  Atelemetry receiving station will be installed on Christmas Island 
to extend the capsule detection and telemetry reception range below the 
equator. The Christmas Island facility will have a quad-helix antenna, 
three 1302-A telemetry receivers, a timing system, recorders, and UHF 


and SSB communication equipment. 
A3 LAUNCH OPERATIONS 
A3.1 MLaunch Criteria . 


The launch criteria listed in Paragraph 4.3 of the basic STD are applicable 
to this flight operation except as cited in Table A4-1. 


A3.1.1 Paragraph 4.3.8 is revised for this operation. The following 
minimum Recovery Force with all search and recovery equipment operable 


must be met: 


a. Four RC-121 radar aircraft 
b. Eight C-119J recovery aircraft 


c. Two surface ships. 


A3.2@ Launch Trajectory 


The -5° yaw maneuver immediately following separation will not be made 
on this flight. This has been done previously to align the Discoverer 
Satellite with the Discoverer Vehicle coast velocity vector to increase 


the resultant velocity at Discoverer Satellite burnout. 
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A4 ORBIT OPERATIONS 
A4,1 Vehicle Instrumentation 


A4..1..1 Due to the absence of an orbital payload, additional continuous 
telemetry channels are available for telemetering of operational quantities. 
The reset monitor, position of increase/decrease switch, and alternate 
re-entry selector will all be telemetered on commutated Channel 16 as 
well as on separate continuous channels. The Vehicle Command Console 
will continue to display functions from commutated channels, but the real- 
time readouts on the oscillograph/Datarite will be derived from the con- 


tinuous channels. 


A4.1.2 No payload real-time readouts will be required for this flight 
operation. Only the normal operational quantities (reset monitor, pro- 
grammer period, command verifications, etc.) will be read out and reported 
to the STC in realtime on all passes until the recovery pass, nominally 
Pass 17. The telemetered quantities to be read out in realtime during the 


recovery pass are listed in Paragraph A5 and Table A8-1 of this Tab. 


A4..1..3. In order to determine capsule separation characteristics, a linear 
travel potentiometer has been installed adjacent to each of the four springs 
that force the capsule from the vehicle. At 75 seconds before separation, 
vehicle telemetry continuous Channels 7, 13, 14, and 18 will be switched 
from the orbit functions to the separation monitors by the SS/D timer and 
will telemeter the separation event. Channel 7 will be monitored a 


for determination of the system time of separation and reported in realtime. 


A4.2 Capsule S-Band Transponder 


A4.2..1. A transistorized version of the S-band transponder will be in- 


stalled on the capsule thrust cone to augment adar tracking of the 





de-orbiting capsule subsequent to retro-rocket burnout. These tracking data 
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will be entered into the Computer at Palo Alto to determine the most prob- 
able location of capsule impact and will facilitate redeployment of the search 


forces if the capsule is not acquired by the Recovery Force. 

A4.2.2 The orbital programmer will control the capsule transponder. On 
| track ove nd will turn off the capsule transponder at mid-track 
ove ZB On this pass, AB ill, after completing command 


operations required by the STC, switch the VERLORT pulse spacing to 


Pass 2, the orbital =. will turn on the capsule transponder at 


No. 5, lock on the capsule transponder, determine necessary VERLORT 
adjustments, and track in this mode until fade. The orbital programmer 
will also be programmed to turn on the capsule transponder before acquisi- 
tiona n Passes 17 and 18. If it is necessary to recover earlier than 
on Pass 17, the capsule transponder will be turned on via VERLORT Com- 
mand Channel 4 after acquisition at If it is impossible to complete 
the ground radar checks during Pass 2, the capsule transponder will be 
commanded on for completion of the ground checks during a pass within 


reception range T= 


A4.3 Alternate Re-entry Selector 


The alternate re-entry selector will function as described in Paragraph 
6.4.7 except that commands for alternate re-entry selector adjustment will 
not be transmitted when the satellite is between 70° and 55° N. latitude, 


instead of 55° to 40° N_ latitude as previously used. 


A4.4 Impact Latitude 


Although the nominal impact latitude will be at 24° N latitude, under 
certain conditions it may be necessary to move the predicted impact 
latitude farther northto insure adequate adar tracking of the capsule. 
Before issuing the first post-launch blossom prediction, the PAC will print 


out the BB cauisition program for the recovery pass based on available 
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data and determine that impact at 24° N latitude will enable at least 

60 seconds of radar tracking after retro-rocket burnout. If the post-retro 
time-to-track is inadequate, the impact latitude may be moved as far north 
as 26° N latitude. The condition which would require moving the impact lati- 
tude north is a lower than nominal perigee combined with an orbit period 


greater than nominal (see Fig. A7-3). 


A5 RECOVERY OPERATIONS 


A5.1 General 


A5.1.1 The nominal impact point for this operation will be moved to 24° N 
latitude and 158°53.4' W longitude, and the perigee altitude will be increased 
to 145 sm. The nominal impact point was established to provid telem- 
etry coverage of the parachute deployment sequence at the nominal latitude 
for all orbit periods within one minute of nominal. The perigee altitude, in 
conjunction with the impact latitude, will provide capsule separation at ap- 
proximately th titude and will enable at least one minute of valid 
radar tracking data of the capsule after retro-rocket burnout for all orbit 


periods within 1-1/2 minutes of nominal. 


A5.1.2 The surface and airborne recovery force will be deployed to cover 
an extended area. In general, six C-119J and two RC-121 aircraft and one 
surface ship will be deployed in the primary recovery area; the other Victory 
Ship, two or three C-119J, two RC-121, one WV-2, five telemetry-receiving, 
and one C-130 aircraft, andthe Pvt. Joe E. Mann telemetry ship will be de- 
ployed to provide capsule detecting and telemetry receiving capabilities 

from the recovery area to 1800 nm downrange. A temporary telemetry re- 
ceiving station will be installed on Christmas Island to further extend the 


capsule detecting and telemetry receiving range (Fig. A7-3). 


A5.2 Capsule Separation and Re-entry Sequence 


A5.2.1 The recovery phase of operations will commence at approximately © 


acquisition on the recovery pass when the orbital programmer will 
A-3-13 


LOCKHEED AIRCRAFT CORPORATION SEER E MISSILES and SPACE DIVISION 






— es 


Revised Page 
31 May 1960 


restart the SS/Dtimer. Significant events which will occur during the cap- 
sule separation, re-entry, and recovery sequences are listed in the follow- 
ing paragraphs with T = 0 defined as the time of capsule /Agena electrical 


disconnect. 


A5.2.1.1 Capsule Separation Sequence 


Time Signal Source Event 
T - 10 min Fairchild Orbital Timer 


La we 


Capsule telemetry filaments ''on 
S-band transponder "'on" 


Restart SS/D timer 
Telemetry battery activated 


T - 93 sec Fairchild Orbital Timer 
(40.6 sec) 


T - 78 sec SS/D Timer (arm signal) Capsule telemetry plates "on" 
Ignite thermal relays to arm 
thrust cone programmer 
Capsule radio beacon "on" 

. Command - 40°/min pitch rate 


Start tape recorder 


Ne NRK NK 


. Command + 4°/min pitch rate 
. Ignite electrical disconnect de- 
lay pyro (delay tolerance 
500 to 1320 milliseconds) 
3. Ignite thrust cone programmer 
thermal batteries 
4, Ignite recovery system thermal 
battery 2A8 
5. Ignite pyro switches 2A4A2S1 
and S2 to arm thermal battery 


T-1 sec SS/D Timer (transfer 
(£0. 1 sec) signal) 


Ne Ob w 


ZA7BT-1 
T - 0 sec Electrical Disconnect 1. Capsule/satellite cable 
(-0.5+0.32 Pyro Fires disconnected 
sec) 2. Thrust cone programmer started 


(ground loop lifted) 


T+0.5 sec SS/D Timer (separation 1. Pin-puller squibs ignited 
(+0. 1 sec) signal) (0 to 7 milliseconds delay) 
: Z. Four springs push off capsule to 
about 1.7 ft/sec 


T+1.5 sec T/C Programmer Event 1 1. Spin rockets ignited, capsule 


(+0. 06 sec) spins up to about 60 rpm in 
0.8 sec 
T+2.75 sec T/C Programmer Event 2 1. Retro rocket ignited, capsule 
(+0. 11 sec) receives approximately 4-g ac-- 
celeration for approximately 
9 sec 
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T + 13.75 sec 
(40.5 sec) 


T + 15.75 sec 
(+0. 6 sec) 


SEGREF 


Signal Source 
T/C Programmer Event 3 


T/C Programmer Event 4 


AS, 2.1.2. Capsule Re-entry Sequence 


Time 
T + 362 sec 
T + 453 sec 


T + 507 sec 


Approximate 
Altitude 


350, 000 ft 
200, 000 ft 


135, 000 ft 


A5.2.1,3 Capsule Recovery Sequence 


Approximate 
Time Altitude 
T + 600 sec (nominal) 55,000 ft 
(5-g switch closure 
+ 126 sec(+ 2 sec)) 
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Event 


1. De-spin rockets ignited, 
capsule de-spins to about 
10 rpm 


1; Ignite electrical disconnect 
and explosive separation 
bolts. 


Event 
1. RF blackout begins 


1. 5-g switch closes, per- 
mitting battery 2A8 to ig- 
nite thermal battery BT-1, 
which in turn fires: 

(a) Dimple motors to start 
mechanical timer 

(b) Pyro switches to allow 
28v from thermal bat- 
tery ZA8 to feed the 
‘timer switch, removes 
squib of thermal battery 
2A7BT1 from thermal 
battery 2A8, and arms 
thermal batteries 
2A7BT2 and 2A7BT3 


1. RF blackout ends. 


Event 


1. Battery 2A8 ignites thermal 
batteries 2A7BT2 and BT3, 
and delay pyro switches 
2A4A1S1 and S2 (1 sec 
delay). 

Z. The delay pyro switches 
disconnect their own squibs, 
the squibs of the thermal 
batteries, unshort the 
squibs of pyro switches 
2A4A1S3 and S4, and un- . 


‘short the chute cover ejec- 
tion pistons. 
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Approximate 
Time Altitude Event 


3. The action of switches Sl and S2 
also permits batteries BT2 and 
3 to ignite the ejection pistons 
and pyro switches 2A4A1S3 and S4. 

4. The ejection pistons blow off the 
chute cover, which pulls out the 
pilot chute, which in turn pulls 
out the main chute bag. The 
main chute bag brings out the 
chute in a reefed condition. 

5. Time delay pyrotechnic cutter 
disreefs the main chute and per- 
mits deployment (4 sec). 

6. As the chute system decelerates 
the capsule, the ablative shell, 
released from the capsule when 
the ejection pistons fired, falls 
clear of the capsule. 

7. Actuation of pyro switches S3 and 
S4 apply +l2v (from batteries 
contained in the radio beacon) to 
the light beacon. 

8. Radar reflective chaff, packed 
with the chute, falls free as the 
chute emerges from its bag. 


A5.2,.2 The recovery capsule GE acquisition transmitter signal can be iden- 
tified by its 1000-cps pulse repetition rate. The pulse width will be 35 


microseconds. 


A5. I ccs Station Recovery Pass Operations 


A5.3.1 For the recovery pass, the PAC will include the predicted system 





time of separation in the cquisition message. At approximately two 
minutes before predicted capsule separation, or immediately after acquisi- 
tion, th ill transmit Command 4, switch to VERLORT pulse spacing 
No. 5 thirty seconds later, and the radar will be locked on to the capsule 


S-band transponder signal. Tracking on this signal will be maintained until 





fade, with the tracking data punched on teletype tape. 





A5. 3,2 _ e read out the real-time telemetry quantities listed in 
Table A8-1 and report them to the STC over the voice line immediately as 


they occur. After thrust cone ejection or twenty seconds after capsule 
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will read out the capsule telemetered 








separation, whichever is first, th 
separation events that will be recorded on an oscillograph/Datarite. Every 
attempt will be made to determine the system time of capsule separation and 
to qualitatively assess the capsule separation and retro sequence before sig- 
nal fade so that the real-time telemetry data can be transmitted to the STC 
by voice without delaying transmittal of the radar data. will also re- 
cord the capsule separation telemetry on magnetic tape from the output of 
the tape recorder (Channels 14 and 16) after a two-minute time delay. The 
real-time telemetry data readduts required before radar data transmittal 
will be identified by using the appropriate code word for separation, followed 


by the event number shown below. 


Event No. Function 
1 Spin I 
2 Spin II 
3 Retro rocket 
4 De-spin I 
5 De-spin II 
6 Thrust cone electrical disconnect 
7 Thrust cone separation 


If all events appear normal, they erba1 report will consist of the sys- 
tem time of separation (with the appropriate code word) followed by a state- 
ment that all events were normal. Event numbers will only be referenced 


for negative reporting. 


A5. 3.3 Immediately after completion of the radar data transmittal, 

will submit a quantitative separation data report to the STC that will include 
the post-pass items in Table A8-1. If the capsule is recovered or at least 
visually acquired before these data are available, the requirement for these 


data may be waived by the STC. 


A5. WB ce -covery Operations 


A5.4.1 Approximately fifteen minutes before acquisition on the recovery 
pass, the ill search the frequency range from 223 to 247 mc and log 
the frequency, azimuth, and type of modulation of any signals receivedto . 
reduce the possibility of confusion from interference signals. 
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A5.4.2 On the recovery pass, Soin track the vehicle telemetry signals 
with the tri-helix antenna and the capsule telemetry signals with the TLM-18 
antenna. Acquisition of the vehicle telemetry signals with the tri-helix an- 
tenna will be accomplished using standard acquisition procedures. Proce- 
dures for acquisition of the capsule telemetry signals by the TLM-18 antenna 
will vary as a function of the actual orbit and predicted impact point. In 
general, the TLM-18 will be positioned at the impact point azimuth using a 
sector scan. The amplitude of the sector scan will be 20° (10°) for impact 
azimuths between 345° and 15°. The scan amplitude will be increased 3/4° 
for each 1° of azimuth over 15° for the eastern sector or under 345° in the 


western sector. 


The TLM-18 antenna acquisition elevation will be 2°. Until acquisition of 
the capsule signals, one receiver, operating on signals from the tri-helix, 
will be tuned to the 228.2-mc capsule telemetry signal. In the event the 
capsule telemetry signal is acquired with the tri-helix before TLM-18 acqui- 
sition, the tri-helix will be positioned on the capsule signal until TLM-18 
acquisition after which the tri-helix will resume tracking on the vehicle 
telemetry signals. TILM-18 angle data recorded after auto track has been 
established will be transmitted to the PAC when requested by the System 


Test Director. 


A5.4.3 For initial acquisition by the VERLORT radar, the antenna will be 
positioned at the acquisition azimuth with a +10° azimuth scan and 2°eleva- 
tion. The radar pulse spacing will be in position No. 5 to acquire on the 
capsule transponder in the event the re-entry trajectory is shallow, and the 
capsule thrust cone has not entered the ionization layer before reachin 
line-of-sight range. This mode of operation will be maintained until 

ETA + 90 seconds after which the VERLORT radar will track the vehicle. 

If the radar acquires on the capsule transponder, auto track will be main- 
tained until fade. The capsule radar tracking data will be transmitted to the 
PAC when requested by the System Test Director. 
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A5.4.4 All apsule telemetry will be recorded on magnetic tape. Subse- 
quent ro ccuisision of the capsule telemetry signals, oi report 
telemetered recovery events as listed in Table A8-1 to the STC immediately. 
These real-time telemetry data readouts will be identified by using the ap- 
propriate code word for recovery, followed by the event number shown 


below: 
Event No. Function 


G switch closure 
Timer switch closure 
Parachute cover off 
Parachute deployed 
Ablative shell off 


Ob WN 


A5.4.5 When the TLM-18 azimuth rate approaches 0° per second or when 
the telemetered capsule recovery events are received, ill report an- 


tenna azimuth and elevation to the STC and the HCC. 


A5.5 Surface Ship Operations 


A5.5.1 Each of the two Victory Ships in the Recovery Force will be equipped 
with a manually operated quad-helix antenna and one additional telemetry 
receiver to augment their telemetry receiving capabilities. The surface 


ship deployment is shown in Figure A7-2. 


A5.5.1.1 The Haiti Victory will be positioned 10 nm west of the nominal 
impact point and will receive and record recovery telemetry if the capsule 
impacts in the predicted recovery area. The quad-helix antenna will scan 
the northern half of the recovery area at the rate of once per five seconds 
beginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD - 60 
seconds the antenna elevation will be maintained at 10°. After ETPD - 60 
seconds, the antenna elevation will be increased 20° per scan from 10° to 
70°. After ETPD + 20 seconds, the scan mode will rotate 180° to scan the 
southern sector. If the capsule signals are not acquired by ETPD + 2 
minutes, the antenna elevation will be fixed at 30° and a 360° azimuth scan 


will be initiated at a slewing rate of 30° per second and continued for two 
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minutes. If the capsule signals are not acquired by ETPD + 4 minutes, the 
antenna will be positioned at 180° azimuth and 10° elevation and the telem- 
etry receivers monitored until ETPD + 30 minutes. When the capsule sig- 
nals are acquired, the antenna will begin manual tracking as a function of 
maximum signal strength and all telemetry and beacon signals will be re- 
corded on magnetic tape. The D/F equipment will be operated normally and 
used to obtain refined capsule directional data after acquisition. When the 
capsule bearing becomes steady, the Haiti Victory will report position and 
capsule bearing to the northern Command RC-121 over UHF and to the 
HCC through PMR immediately and proceed in the direction of the acquired 
signals. If the capsule signals are not acquired, the Haiti Victory will so 
report over SSB radio through PMR to the HCC at ETPD + 30 minutes. 


A5.5.1.2 The Dalton Victory will be positioned at 14° N latitude directly 
under the satellite path on the recovery pass to provide telemetry reception 
and capsule detection capability betwee and the Pvt. Joe E. Mann. 

The quad-helix antenna will scan +90° about 360° azimuth at 10° elevation at 
the rate of once per five seconds from ETPD - 0 until ETPD + 3 minutes. 
From ETPD + 3 minutes until ETPD + 5 minutes, the quad-helix antenna 
will scan #90° about 360° azimuth with the antenna elevation increasing and 
decreasing from 10° to 160° to 10° in 20° increments. The scan rate will 
be once per five seconds. After ETPD + 5 minutes the antenna will be posi- 
tioned at 10° elevation and 180° azimuth. In the event the Dalton Victory 
acquires the capsule signals, the telemetry will be recorded on magnetic 
tape, and antenna acquisition and bearing will be immediately reported 
through PMR to the HCC. When the parachute deployment telemetry se- 
quence is received, or when the antenna azimuth becomes constant, which- 
ever is first, the Dalton Victory will so report orally over SSB radio through 
PMR to the HCC and provide ship position and antenna azimuth and elevation. 
If no capsule signals are acquired by the Dalton Victory, a negative oral re- 
port will be submitted over SSB radio through PMR to the HCC at ETPD + 30 


minutes. 
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A5.5.2 The Pvt. Joe E. Mann telemetry ship will be stationed at 7° .N lati- 
tude directly under the orbiting satellite on the recovery pass to extend the 


capsule detection and telemetry reception range to Christmas Island (see 

Fig. A7-3). The telemetry ship will initiate search operations on the re- 
covery pass at ETPD - 0 with the forward and aft tri-helix antennas positioned 
at 10° elevation. The forward tri-helix antenna will scan the azimuth range 
from 270° to 90° at the maximum slewing rate (approximately 30° per second). 
The aft tri-helix will scan the azimuth range from 90° to 270° at the maximum 
slewing rate. The single helix antenna will search with an elevation scan 
from 90° azimuth to 270° azimuth at the rate of once per five seconds. All 


antennas should search for the 228.2-mc capsule telemetry signal. 


A5.5.2.1 The search mode will continue from ETPD - 0 until ETPD + 30 
minutes. If the capsule signals are acquired, all antennas will track the cap- 
sule until fade, and the acquired telemetry data will be recorded on magnetic 
tape with significant parameters listed in Table A8-1 recorded on an 
oscillograph/Datarite for real-time presentation. Immediately after the sig- 
nals fade or after the parachute deployment telemetry is acquired, whichever 
is first, the Pvt. Joe E. Mann will report by voice ship position, capsule 
bearing, and real-time telemetry data to the HCC over the SSB radio. After 
the parachute deployment sequence has been received, the Pvt. Joe E. Mann 
will proceed in the direction of the capsule signals and effect water recovery. 
Any visual acquisitions, regardless of whether capsule is airborne or in the 


water, will be immediately reported by voice to the HCC over SSB radio. 


A5.5.2.2 During the recovery and search operation, the LMSD personnel on 
board the Pvt. Joe E. Mann will maintain communication with the telemetry 
aircraft over the assigned UHF frequencies. The ship and aircraft will ex- 
change acquisition and tracking data for mutual benefit. Since the 

Pvt. Joe E. Mann is not able to transmit SSB while receiving telemetry sig- 
nals, the pass commentary will be transmitted over UHF to a telemetry air- 
craft for relay to Christmas Island where it will be relayed to the HCC over 
SSB radio. 
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A5.6 Airborne Recovery Force Deployment 


A5.6.1 The Airborne Recovery Force deployment for a nominal orbit period 
and periods differing from nominal by 1-1/2 minutes is presented in Figure 
A7-3. The force will be deployed with sufficient search and recovery air- 
craft in the 60 x 200 nm nominal impact area to insure aerial recovery 


capabilities. 


The capsule detection range will be extended 400 nm south of the impact 
area by redeploying those C-119, RC-121, and C-130 aircraft not required 
in the impact area. Air retrieval will be attempted in this area, but em- 


phasis will be on detection and surface recovery. 


A5.6.2 The RC-121 search radar aircraft will be deployed to provide dual 
radar coverage of the primary recovery area and the extended recovery 
area (see Fig. A7-4). Each of the RC-121 aircraft will be equipped with 
SSB radio for direct communications with the HCC without compromising 
HF communications with the C-119 and C-130 aircraft on the "command net" 
and "telling net. '' Due to the extended deployment of the recovery aircraft, 
there will be two command RC-121 aircraft and two pairs of HF telling net 
and command net frequencies; one for the northern sector and one for the 
southern sector. The frequencies for the command and telling nets will be 


assigned by the HCC. 


A5.6.3 The recovery aircraft will be deployed with six C-119 aircraft in 
the primary recovery area spaced at 40-nm intervals along the satellite 
path. The remaining two or three C-119 and the C-130 aircraft will be de- 
ployed in the extended recovery range at 100-nm intervals. The recovery 


aircraft deployment is shown in Figure A7-5. 


A5.6.3.1 The C-119 aircraft operating procedures will remain much the 
same as in the previous operations. The mission of the C-119 aircraft in 
the primary recovery area will remain acquisition and aerial recovery of 


the capsule. The mission of the C-119 and C-130 aircraft in the extended 
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recovery area will be primarily capsule acquisition with aerial recovery 
secondary since insufficient aircraft are available to provide adequate re- 


trieval capability. 


A5.6.3.2 All C-119 and C-130 aircraft will search for and use the D/F 
equipment on the capsule beacon signal. ill report the frequency devi- 
ation of the capsule beacon to the HCC through the STC. The HCC will relay 
the frequency deviation to the recovery aircraft through the Command 
RC-121's. This will permit the FLR-2 operators to search +3 mc about the 
reported frequency. If the capsule beacon signals are not acquired by 

ETPD + 60 seconds, the frequency scan will be increased to +12 mc. If the 
RC-121 aircraft obtain solid radar returns from the capsule parachute and 
the chaff but the C-119 aircraft are unable to acquire the capsule beacon sig- 
nal, the FLR-2 operators will search for and use the D/F equipment on the 


8-watt, 228.2-mc, FM telemetry signal. 


A5.6.4 The WV-2 will perform an FIC survey of the predicted impact area 
and will assume a final position 120 nm south and 100 nm west of the pre- 
dicted impact point by ETPD - 30 minutes. The WV-2 will communicate 
with the Recovery Force on the command and telling nets. The WV-2 will 
search for all three capsule signals and attempt to derive a D/F bearing 
from any of the signals acquired. All telemetry signals received will be 


recorded. 


Signal acquisitions, frequency deviations, and bearings will be reported as 
directed by the "HCC On-the-Scene Test Controller" aboard the WV-2. 


A5.6.5 The telemetry aircraft will be deployed along the vehicle flight path 
in relation to ship and island telemetry installations to insure continuous 
telemetry reception from the primary impact area to south of the equator. 
The nominal deployment is shown in Figure A7-3. Telemetry reception 
range of these aircraft is expected to be 120 to 150 nm. Placement of these 


aircraft for a nominal orbit in order of position priority will be as follows: 


A-3-23 


LOCKHEED AIRCRAFT CORPORATION S me | ; fF MISSILES and SPACE DIVISION 





1053/160 
Revised Page 
31 May 1960 
Aircraft No. Position 
1 480 nm south of Pvt. Joe E. Mann 
2 Midway between Dalton Victory and 
Pvt. Joe E. Mann 
3 Midway between two southern C-119 
aircraft 
4 240 nm south of Pvt. Joe E. Mann 
5 720 nm south of Pvt. Joe E. Mann 


Aircraft No. 2 and No. 3 will be staged from Hickam Air Force Base to in- 
sure a backup capability in the northern area. The remaining aircraft will 
be staged from Christmas Island. All aircraft will be on station by ETPD-1 


hour. 


A5.6.5.1 The two telemetry aircraft positioned north of the Pvt. Joe E. Mann 
will be under the direction of the southern area Command RC-!21 and will es- 
tablish communication with this aircraft on the assigned HF telling and con- 
trol nets. The aircraft staged from Christmas Island will be under direction 
of the HCC and will establish communications with the HCC through the 
telemetry station at Christmas Island over the assigned UHF frequency. If 
actual positions do not permit using UHF, due to distance, communication 
will be established between Christmas Island and the telemetry aircraft over 
the assigned HF frequency. This will be accomplished by operating the HF 
SSB equipment at Christmas Islandin the AM mode. All transmissions from 
the telemetry aircraft to Christmas Island will be relayed as soon as possible 
to the HCC over the SSB link. An alternate means of communicating from 

the telemetry aircraft to the HCC will be through the telemetry ship 

Pvt. Joe E. Mann over assigned UHF or HF frequencies. 


A5.7 Airborne Recovery Force Operations 


A5.7.1 The RC-121 aircraft will search for the chaff as the first radar re- 
turn. After receiving the first radar return, the airborne Test Controller 


will notify the nearest C-119J and then vector the C-119J to an intercept - 
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flight path. The C-119J pilot will follow the RC-121 vectoring and use the 
D/F for homing. All returns from the Recovery Force radars and direction 
finders will be verified as soon as possible to eliminate possible "bogeys. "' 
Direction finder acquisitions by the C-119J, C-130, and WV-2 aircraft 

will be plotted to verify that only one intersect point exists and also will be 
checked against radar returns of the RC-121 aircraft and bearings from the 
surface stations. If bogey signals still appear to exist after verification, 
the airborne Test Controller will conduct a systematic visual search for the 


source of each signal. 


A5.7.2 When the recovery aircraft makes visual contact with the capsule 
parachute, an air recovery will be accomplished. Repeat passes will be 
made, if necessary, until recovery is successful or until the capsule im- 
pacts in the water. The C-119J aircraft completing recovery will return to 
Hawaii as directed by the HCC and will be escorted by either a C-119J, an 
RC-121, or an SC-54 (Air Rescue) aircraft. The remainder of Recovery 
Forces will return to Hawaii as directed by the HCC. 


A5. 7.3 If the air recovery is unsuccessful, the C-119J aircraft will circle 
the area of water impact and drop a smoke bomb while the airborne Test 
Controller vectors the surface ships into position to effect water recovery. 
The capsule beacon and flashing light operation will continue for 20 to 36 
hours. If the capsule impacts in the water, the northern or southern C-130 
will, at the direction of the HCC, drop a RATU marker buoy to aid in sur- 
face recovery. The northern C-130 aircraft is not a part of the Recovery 


Force and will be used only to drop marker buoys. 


A5.7.4 If recovery operational conditions permit, the northern Command 
RC-121, or alternate, will transmit brief best available information reports 
to the HCC over SSB radio at ETPD + 10 and 20 minutes (+2 minutes); simi- 
larly, the southern Command RC-121 will submit brief best available infor- 
mation reports to the HCC at ETPD + 15 and 25 minutes (+2 minutes). If 
the re-entry capsule is not sighted before ETPD + 30 minutes, the northern 


Command RC-121 will report a brief recap of most reliable received signal 
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data to the HCC for relay to the STC at that time. Similarly, southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data 
to be reported are aircraft station position, magnetic signal bearing, and 
local time for each reliable signal acquisition. Range and azimuth with 
local time and aircraft station position will be reported for each valid radar 
return. The report shall also contain the Controller's conclusions regard- 
ing the quality of reported signals and bearings, results of triangulation 
attempts, and most probable impact location. These data will be relayed 
to the STC, immediately upon receipt by the HCC, to enable the PAC to de- 


termine the most productive search areas. 


A5.7.5 If the capsule has not been located by ETPD + 30 minutes in the 
northern area or ETPD + 35 minutes in the southern area, the Airborne 
Recovery Forces will initiate a corridor search south along the probable 
impact trajectory. At the discretion of the HCC, or as directed by the STC, 
a complete recap may be requested. The Forces will continue the southerly 
search, within fuel limitation, unless the HCC directs a search of the most 
probable impact areas as determined from tracking triangulation and other 


available data. 


A5.7.6 The southern telemetry aircraft will maintain UHF communications 
with Christmas Island and the Pvt. Joe E. Mann, if possible during the re- 
covery operation for exchange of acquisition and tracking data. All acqui- 
sition data received from either of the surface stations will be relayed to 
the other station. Since the Pvt. Joe E. Mann is unable to transmit SSB 
while receiving telemetry signals all Pvt. Joe E, Mann commentaries after 
acquisition will be relayed by one of the telemetry aircraft to Christmas 
Island. 


A5.7.6.1 The telemetry aircraft will search for both capsule telemetry 
signals and the beacon signal. All capsule signals acquired will be re- 
corded on magnetic tape with a timing signal. Capsule signal acquisitions 
will be reported immediately to the southern Command RC-121 over the HF 
telling net and to the Pvt. Joe E. Mann and Christmas Island over UHF. 
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When the parachute deployment telemetry sequence is received, it will be 
reported over the HF telling net. The telemetry aircraft will attempt to 
determine the capsule bearing at fade or at parachute deployment. If this 
can be accomplished, the bearing and aircraft position will be reported to 
the Command RC-121. 


A5.7.6.2 If one of the telemetry aircraft visually acquires the capsule in 
the air or inthe water, the position will be reported immediately to the 
Command RC-121 and the Pvt. Joe E. Mann. The telemetry aircraft will 
circle the capsule while maintaining 100 percent visual lock-on until arrival 
of a surface vessel or until fuel supply requires return to Christmas Island. 
While hovering over the floating capsule the telemetry aircraft will attempt 
to provide a transmission compatible with the receiving equipment on the 
telemetry ship and Christmas Island so that by triangulation the capsule 
position may be more accurately determined. If Christmas Island or the 
Pvt. Joe E. Mann reports the parachute deployment sequence and antenna 
bearing, all of the telemetry aircraft will initiate search operations as di- 
rected by the HCC. 


A5.8 South Point,Hawaii Telemetry Installation 


A5.8.1 For this operation, a quad-helix antenna and two Nems-Clarke 1302A 
receivers will be installed at the PMR facility at South Point, Hawaii. Ex- 


isting communications, recording, and timing systems will be used. 


A5.8.1.1 Ifthe orbit period is such as to permit nominal re-entry, or re- 
entry east o South Point will scan + 80° about a 270° azimuth at an 
antenna elevation of 10° at the rate of once per five seconds from ETPD - 


0 until ETPD + 3 minutes. 


A5.8.1.2 Ifthe satellite path is vetweenfiiina South Point, the quad-helix 
antenna will scan + 90° about a 180° azimuth at the rate of once per five 
seconds from ETPD - 0 until ETPD + 5 minutes. The antenna elevation 

will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of 
one step per scan. 


A-3-27 


LOCKHEED AIRCRAFT CORPORATION SEER E MISSILES and SPACE DIVISION 


Revised Page 
31 May 1960 





A5.8.1.3 Ifthe satellite path is east of South Point, the quad-helix antenna 
will scan + 90° about a 90° azimuth at the rate of once per five seconds from 
ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 


cyclically from 10° to 70° to 10° in 20° steps at the rate of one step per scan. 


AS. 8.2 If no capsule signals are acquired before ETPD + 5 minutes, the 
quad-helix antenna will be positioned at 180° azimuth and 10° elevation, 
and the telemetry receivers will be monitored until ETPD + 30 minutes. 
If cquires the capsule signals, it will provide South Point with acqui- 


sition information. 


A5.8.3 Once acquisition is achieved with the quad-helix antenna, the 60-ft 
antenna will attempt to track the capsule, using the narrower beamwidth to 
obtain more accurate bearings at and after parachute deployment. All ac- 
quisitions will be reported immediately to the HCC through the The 
capsule parachute deployment telemetry sequence and the antenna azimuth 
will be reported as they are received. If the parachute telemetry sequence 
is not received before signal fade, the system time of fade and the antenna 
azimuth and elevation will be reported. Subsequent to acquisition, 


South Point will report antenna bearings t very thirty seconds through 





parachute deployment or fade. 


A5.9 Christmas Island Telemetry Installation 


A5.9.1 For this operation a quad-helix antenna, three Nems-Clarke 1302A 
receivers, a 7-track magnetic tape recorder, a timing system, anda 
communication system will be temporarily installed on Christmas Island 

to provide telemetry reception and capsule detection capabilities near the 


equator. 


A5.9.1.1 Ifthe satellite path is east of Christmas Island, the quad-helix 
antenna will scan + 90° about a 90° azimuth at the rate of once per five 
seconds from ETPD + 3 minutes until ETPD + 8 minutes. The antenna 
elevation will be varied cyclically from 10° to 70° to 10° in 20° steps at 


the rate of one step per scan. 
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A5.9.1.2 Ifthe satellite path is west of Christmas Island, the quad-helix 
antenna will scan + 90° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 


10° to 70° to 10° in 20° steps at the rate of one step per scan. 


A5.9.1.3 If the satellite path is a near overhead pass at Christmas Island 
(+ 2° w longitude), the quad-~helix antenna will scan 360° in azimuth at the 
rate of once per ten seconds from ETPD + 3 minutes until ETPD + 8 min- 
utes. The antenna elevation will be varied cyclically from 10° to 70° to 10° 


in 20° steps at the rate of one step per 360° azimuth. 


A5.9.2 The Christmas Island facility will maintain continuous UHF com- 
munications with all of the telemetry aircraft in the area for exchange of 
acquisition and tracking information. The telemetry aircraft will relay 


Pvt. Joe E. Mann tracking data to Christmas Island. 


A5.9.3 If no capsule signals are acquired before ETPD + 8 minutes, the 
quad-helix antenna will be positioned at 180° azimuth and 10° elevation and 
the telemetry receivers will be monitored until ETPD + 30 minutes. If 

no signals are acquired before ETPD + 30 minutes, a negative report will 
be submitted to the HCC over SSB radio. 


A5.9.4 Once acquisition is achieved, the quad-helix will manually track 
the capsule, and the telemetry and beacon signals will be recorded on mag- 
netic tape. Immediately after the parachute deployment telemetry sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHF 


radio immediately after acquisition and at parachute deployment. 


The telemetry aircraft will perform search operations to locate the descend- 
ing capsule. If the capsule signals fade before the parachute deployment 
telemetry sequence is received, Christmas Island will report the antenna 


fade azimuth and elevation to the HCC over SSB radio. 
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A5.10 Barking Sands, Kauai Telemetry Facilit 





A5.10.1 The PMR facility at Barking Sands, Kauai, will be augmented by 
the addition of an LMSD tri-helix antenna. Barking Sands will maintain 
communication en. toll telephone for exchange of tracking and 
acquisition data. At ETPD - 15 minutes, Barking Sands will position the 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix 
antenna will scan the azimuth range from 270° to 90° at the rate of 30° per 
second. Barking Sands will search for both capsule telemetry signals. All 
acquired capsule telemetry signals will be recorded on magnetic tape with 


a timing signal. 


A5.10.2 Subsequent to acquisition, Barking Sands will report the antenna 
bearing to every thirty seconds will plot the Barking Sands bear- 
ings, with the South Point bearings and their own bearings, to determine 


the approximate capsule trajectory. 


A5.11 Hawaiian Control Center Recovery Operations and Communications 


A5.11.1 The HCC - STC communications will be augmented by the addition 
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour 
until ETPD + 4 hours.> 


A5.11.2 The HCC will direct and control acquisition, recovery, and 
search operations of the Christmas Island facilities, the Pvt. Joe E. Mann, 
the telemetry receiving aircraft, and the Recovery Forces. The primary 
communication link between the HCC and the surface elements will be the 
SSB radio. The Pvt. Joe E. Mann, the RC-12) aircraft, and the instal- 
lation at Christmas Island will communicate with the HCC over the same 
SSB frequency. The two Victory Ships will communicate with the HCC 
through PMR and the PMR representative at the HCC. 
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A5.11.3 The HCC will relay all data reported to the STC immediately. 
Additionally, the HCC will maintain a real-time analysis for integration of 
all incoming data to determine the most probable impact point and subsequent 


search areas. 
A6. POST-RECOVERY OPERATIONS 


A6é.1 Data Pickup 


A6.1.1 After termination of the search operation, the Pvt. Joe E. Mann 
will proceed toward Pearl Harbor at the best speed of advance. If capsule 
telemetry data have been acquired by the telemetry ship, an aircraft may 
be dispatched at the discretion of the HCC to accomplish aerial pickup of 
the data. The aerial pickup will be scheduled for the day of the recovery 
operation, if sufficient daylight remains after termination of the search 
operation. If aerial pickup of the data on the day of the recovery operation 
is not possible, then an aerial pickup may be scheduled for the following 


morning. 


A6.1.2 If the Dalton Victory acquires telemetry data from the capsule, 
the aircraft may pick up the data while enroute to the Pvt. Joe E. Mann. 


A6.1.3 The Haiti Victory will proceed toward Pearl Harbor at the best 
speed of advance immediately after termination of the search operation. 
If capsule telemetry data have been acquired, the two HRS-3 helicopters 
will fly it to the HCC as soon as the ship reaches HRS-3 range of Hickam 


Air Force Base. 


A6.1.4 The telemetry aircraft will land at Christmas Island after termi- 
nation of the search operation to refuel before returning to Hickam AFB. 
One of the telemetry aircraft will pick up any capsule telemetry data ac- 
quired by the Christmas Island facility and fly it to Hickam AFB the same 


day as the recovery operations. 
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A6.1.5 The telemetry data acquired by South Point will be flown to Hickam 
AFB by a PMR aircraft. 


Ao.1.6 All capsule telemetry data acquired by the receiving facilities in 
the recovery region will be hand-carried to Flight Data Reports, 61-44, on 


the first available commercial airline flight. 
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Table A 2-1 
NOMINAL FLIGHT PLANNING DATA 


Items 


DISCOVERER 
S/N 
Payload 
Fuel 
Oxidizer 
Launch weight 


THOR 
S/N 
Launch weight 
Fuel 
Oxidizer 


LAUNCH 
Site 
Date 
Pad azimuth 
Launch azimuth 
Nominal airborne command 
Orbital boost time 
Downrange T/M Ship Location (King County) 
Downrange T/M ship heading ~~ 
Programner setting 


INJECTION 
Time 
Location 
Altitude 
Azimuth 
Nominal velocity 


ORBIT 
Period 
Apogee 
Perigee 
Eccentricity 
Average regression rate (17 passes) 
Reset latitudes 


Inclination angle 
Pvt. Joe E. Mann initial location 


RECOVERY 
Aircraft (type ani quantity) 


Surface ships (recovery) 
Surface ship initial locations 
Surface ship helicopters 
Recovery pass 

Predicted impact area center 
ETPD 
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Data 


1053 
Diagnostic 
UDMH, 1865 lb 
IRFNA, 4767 lb 
8544 ib 


160 

117,315 lb (includes payload) 
RJ-1 

Liquid oxygen 


VAFB, SM-75-3, Pad 4 

June 1960 

181.48° 

172° 

20 seconds 

117 seconds 

16°OO'N 117°43'W 

353°T 

5610 seconds (Step setting 22) 


T + 387.5 
24.1°N 118.84'w 
145 sm 

171.6° 

25,884 ft/sec 


93.48 min (5699 sec) 

413 sm 

145 sm 

0.032 

23.52° 

23°N (for northbound passes ove 
30°N (for northbound passes ove 
60°N (for southbound passes) 
81.6° 

90°N 157°e4'W 


C-130 (1), Jc-54 (5) 

C-119's (9) and RC-121's (4) 

Dalton Victory ani Haiti Victory 

16°N, 150°0 'W and LN, 159 °O4 'W 

HRS-3 (2 on each ship) 

17 nominal - 15, 16, or 18 by special command 
2h°N, 158°53.4'W 

T + 26.6 br 
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Table A2-2 
NOMINAL ACQUISITION TIMES 
Acquisition Fadeout Duration 
Time Time Time 
(minutes) (minutes) (minutes ) 
0.5 8.1 7.6 
0.0 7-9 T- 
4.6 13.0 oe 
87.3 95.1 7. 
182.8 187.5 4, 
191.2 197.2 6. 
717.7 728.9 a a 
811.1 815.3 4, 
811.7 823. 4 ll. 
818.9 826.9 8. 
900. 4 913.5 13. 
910.9 922.1 ll. 
998.1 1005.2 7. 
1006.3 1019.1 le. 


1104.9 1108.8 


1395.7 1399.8 
Thee, 4 1408.8 


1489. 3 1496.9 
1498.9 1500.5 


1584.2 1590.4 
1592.8 1599.6 


2120.9 2129.7 
2222.7 2227.6 


So ea oe 
10 DW ON AH FH O OH NHK OTN MY ON ® FO 





*Acquisition only - no T/M readout 
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Table A 4-1 


INSTRUMENTATION AND CAPSULE EQUIPMENT 
REQUIRED TO BE OPERATIVE AT LAUNCH 


Agena Telemetry Channels 


12 Subcarrier must be present 
15 Subcarrier and commutator points 9, 15, 17 must be present 


16 Subcarrier and commutator points 2, 4, 6, 8, 10, 22, 24, 25, and 
26 must be present. ** 


Capsule Equipment Transmissions 
(1) Acquisition beacon with 1.5 mc of nominal frequency 


(2) All telemetry channels and commutators on both transmitters 
operating within specifications 


(3) S-band transponder operating on pulse spacing No. 5. 
** Channel 1 is an acceptable substitution for Channel 16, commitator points 
24 and/or 26. Channel 11 is an acceptable substitution for Channel 16, 
commitator points 2, 4, 6, and/or 8. Channel 13 is an acceptable substitu- 


tion for Channel 16-25. Channel 14 is an acceptable substitution for 
Channel 16-22. Channel 18 is an acceptable substitution for Channel 16-10. 
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Table A5-1 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053 


Nominal 
Time From 
Launch 













SIGNAL CONTROL FUNCTION 


-0.1 Timer reset 
0 0. Start SS/D timer 
0.1 0.1 Timer reset 
O.1 0.1 Timer safety circuit 
167 167 De-energize K30, 31, 32 (uncage gyros) 
167 167 Programmed destruct lockout 
178.5 178.5 Isolate K24 from Beacon 5 
178 178 Vehicle pneumatic control 
178 178 Open pneumatics valve and spare 
178 178 Fire explosive bolts 
178 178 Fire explosive bolts 
179 179 Start orbital programmer (paralleled) 
179 179 Fire retro-rockets (paralleled ) 
179 179 Arm pitch and yaw control 
179 179 Arm integrator correction 
192 192 Command -45°/min pitch rate (pitchover 21.75) 
192 192 Arm roll H/S command 
192 192 Fire H/S cover squid 
192 192 Break 28V to N,, valve, shut down separation 
monitor 
192 192 Fire H/S cover squib 
204 204 +28V to SS/D for brake control (not effective 
until 221 sec. S5D-NO) 
221 221 Command -2°/min pitch rate from integ. pot. 
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Table A5-1 (Continued) 


Computer 
Running 
Time 










SIGNAL CONTROL FUNCTION 






221 221 Connect pitch H/S command 
221 221 Arm Beacon #5 timer brake control 
221 221 Arm integ. uncaging circuit 
221 22) Arm K21 hold-in circuit, latch up K1 to start 
delay via orbital programmer 
221 221 Roll H/S signal shunt 
#2271 221 Timer brake hold-in control or integ. corr. 
respectively (isolated by SS5C-NO) 
21 221 Stop SS/D timer delay (nominally 20 sec) 
254 234 Fire ullage rockets 
254 234 Fire ullage rockets 
254 234 Preactivate hydraulics 
254 234 Deactivate Beacon 5 timer brake control 
254 234 K21 hold-in 
269 2h9 Arm gas generator squib. Energize K28 
(Pitch and Yaw Pneu. Off) 
269 akg Fire helium valve and gas gen. squib (par. ) 
269 akg Engine ignition 
269 ekg Connect accelerometer to integrator 
270 250 Pneumatic off backup (pitch and yaw) 
270 250 Open gas gen. fire and He squib circuits 
270 250 Start P.G. offset corr. (disconnected) 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 
270 250 Start thrust M/A Corr. (disconnected) 


* This sequence is based upon a nominal trajectory: Orbital programmer 
set for 2i-sec timer brake delay and no timer brake modification from 
beacon channel #5 or #. 
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Table A5-1 (Continued) 


Computer 
Running 
Time 






SIGNAL CONTROL FUNCTION 







270.5 250.5 Steady state thrust 

370 350 Stop Thrust M/A corr. (disconnected) 

370 350 Stop P.G. offset corr. (disconnected) 

385 365 Arm pneumatic (pitch and yaw) 

385 365 Engine cut-off safety switch 

388 (368) Test isolation (no flight function) 

#388 (368) Disconnect accel. from integrator 

388 (368) Engine shut down by integ. 

368 (368) Activate pneumatic controls (de-energize K-28) 

394 374 Ss/L +28VDC unreg. 

394 374 Hydraulic controls shut down; shut off ullage 
rockets and de-energize K34 (Par. ) 

394 374% Command +40/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled ) 

394 374 De-energize K21 

492 472 Calibrate T/M 

kge 472 Connect K2h to Beacon 5 (inoperative ) 

4ge2 472 Heater ampl. excitation 

502 482 Stop calibrate 

502 482 Open engine shut down circuit and switch ant. 

502 482 Enable Command 5 and 6. Alternate recovery 
pass capability 

664 644 Command +3.55°/min pitch rate 


** The dial reading of the integrator when caged is 1725 representing a 
velocity-to-be-gained of 13,800 ft/sec. 
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Table A5-] (Continued) 


Nominal 
Time From 
Launch 














SIGNAL CONTROL FUNCTION 


664 644 Connect roll H/S to yaw gyro 

664 644 Roll accel. output grounded 

664 644 Shut down +28V reg. ascent only power 
. (paralleled ) 

664 644 Aux. heater on 

664 644 De-energize K33, switch out 0.1% reg. 

664 644 Integ. pot. ground to pitch corr. Mode 
(inoperative ) 

664 644 Flight control gain change 

664 644 Integ. shut down (latch down K4, K5, K6) 

890 870 Phase balance ¢ A 

890 870 Arm tape recorder 

890 870 Phase balance ¢ B 

890 870 Recage integrator (inoperative ) 

890 870 Set K21 for pitch rate correction (inoperative ) 

890 870 Accelerometer power amp return 

890 870 Telemetry Off 

890 870 Pulse latch K7 (SS/D timer off) H/S to tow 
gain 

890 870 Open integ. recage (inoperative) 

890 870 Arm SS/D timer for recovery phase 

890 870 Stop integrator caging (inoperative) 

890 870 Spare 

#X 870 Pulse latch K7, K14, K17, K18 (SS/D timer 
on B/S off) 

S15 885 Command -45°/min pitch rate 

X+15 885 Fire payload battery heater squibs 


* Time of initiation of recovery phase 
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Table A5-1 (Continued) 


Nominal SIGNAL CONTROL FUNCTION 
Time From 


Launch 


Arm Capsule ejection (squib) 
Command 3.55°/min pitch rate 


SS/L Transfer Circuit #1 

SS/L Transfer Circuit #2 

Disconnect capsule from electrical P.S. 
Shut down SS/D timer 

Command eject (paralleled) 
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Table A6-1 
NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1053 
(Based on a 93.5 Minute Period) 


Location 
Latitude 


(deg) 


Launch 
Separation sec) 
Start orbital timer sec) 
Nominal fire time sec) 
Nominal burnout and 

orbit injection . 6.47 (388 sec) 
First crossing of 

equator 12.37 (742 sec) 
Beacon and T/M off 14.83 (890 sec) 


Beacon and T/M on - 
reset enable 

Acquire 

65°N latitude (ref. ) 

Reset signal/command 

57.6°N latitude (ref.) 


Beacon and T/M off - 
reset disable 
End of Orbit 1 


Beacon and T/M on - 
reset enable 

Acquire 

Reset signal/command 

57.6°N latitude (ref) 


Acquire iB 
21.6°N latitude (ref.) 


Beacon and T/M off - 
reset disable 
End of Orbit 2 
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Table A6-1 (Continued) 


Location 
N Latitude 
(deg) 


of Orbit 3 
of Orbit 4 
of Orbit 5 
of Orbit 6 
of Orbit 7 


Acquire SB 
Beacon 7M on = 


reset enable 
Reset signal/comman 
34.8°N latitude(ref 
Beacon and T/M off - 
reset disable 
End of Orbit 8 


Acquire 

Acquire 

Beacon and T/M on -— 
reset enable ‘ 

21.6°N latitude(ref 


Reset si 1/ command 
scausre Ql 
57.6°N 1 vude( rer 
Beacon and T/M off 


reset disable 
End of Orbit 9 


arid T/M on = 
reset enable 
Pass 10 Reset signal/comman 


(S-N) 21.6°N ude(ref 
| 

57.6°N latitude(ref 

Beacon and T/M off - 


reset disable 
End of Orbit 10 
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Table A6-1 (Continued) 


Location 
N a 
a 


[End of orbit ll ~~ of Orbit 11 
End of orbit 12 
End of Orbit 13 


57.6°N latitude(ref 

Beacon and T/M on - 
reset enable 

Reset signal/conmmang 

34..8°N latitude(ref 

Beacon and T/M off 
reset disable 

End of Orbit 14 


Beacon and T/M on - 


reset e 
a 
Reset s if 
57 .6°N 
Acquire 


34.8°n Ta 


reset disable 
End of Orbit 15 


Acquire 
Reset s 
57 .6°N 
Acquire 
34.8°N 


reset disable 
End of Orbit 16 


Beacon and T/M on, 


reset Le 
Acquire 
Reset signal/ command 





57.6°N ude(ref] 
‘eautre)ill 
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Table A6-1 (Continued) 


Location 
N Latitude 
(deg) 
Pass 17 21.6°N latitude(ref 
(N-S) Beacon and T/M off = 
(Con'tda) reset disable 
End of Orbit 17 


Beacon and T/M on - 
reset enable 

Reset signal/ command 

57.6°N latitude(ref 

21.6°N latitude(ref 

Beacon and T/M off - 
reset disable 

End of Orbit 18 
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FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 


Period 
(sec ) 


5376 
5400 
5460 
9920 


5580 
5640 
5700 


5760 


5820 


5940 
6000 
6060 
6120 


6180 


Decrease 
22 steps 


Decrease 
20 steps 


Decrease 
14 steps 


Decrease 
8 steps 


No change 
No change 
Increase 
8 steps 


Increase 
14 steps 


Increase 
20 steps 
Increase 
25 steps 
Increase 
31 steps 
Increase 
37 steps 
Increase 
he steps 
Increase 
48 steps 


Increase 
53 steps 





5175 


5228 
5281 


5334 
5388 


5447 
Skok 
5547 
5600 
5654 
ITOT 


5760 
5813 


5866 


LOCKHEED AIRCRAFT CORPORATION 


9903 
5558 


5612 
5667 


5722 








(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) 
Cross Latitude (Reference Latitude) 
57.6°N 








5749 
STT4 


5834 


5954 
6014 


6074 
6134 
6194 
6254 
6313 
6373 
6343 
6493 


6553 





5819 


5880 
5940 


6001 
6061 
6121 


6182 
62h2 
6302 
6363 
6423 
6483 
654k 


6605 
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Table A6-2 (Continued) 


Cross Latitude (Reference Latitude) 


Increase 
59 steps 


Increase 
65 steps 


Increase 
70 steps 


Increase 
76 steps 


As directed 
As directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 


directed 
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Figure A2-1 Nominal Orbit Traces — Passes 1 Through 3 
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Figure A2-2 Nominal Orbit Traces = Passes & Through 12 
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Figure A2-3. Nominel Orbit Treces ~ Pesses 14 Through 17 
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Figure A2-7 Readout and Reset Programming 


# = MAXIMUM LATITUDE REACHED WITH ORBIT PLANE INCLINATION IS APPROXIMATELY 8.6 Nn 


ON = RESET ENABLE, RADAR PULSE BEACON ON, TELEMETRY PLATES ON 
OFF = RESET DISABLE, RADAR PULSE BEACON OFF, TELEMETRY PLATES OFF 
ON THRU OFF = RESET COMMAND CAPABILITY 
«= RESET ENABLE, RADAR PULSE BEACON, AND TELEMETRY PLATES REMAIN ON AFTER PASS 41 


Cc) = RESET MONITOR (RM) SIGNAL OFF 


AQ « RESET MONITOR (RM) SIGNAL ON 
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| 
NOMINAL PERIOD 
-1.5 MIN 











POSITION 
OEPENDS 


LATITUDE 


NORTH LATITUDE (DEGREES) 





xX INITIAL SHIP POSITIONS AT LAUNCH 
© SHIP POSITION AT ETPD 


NOTE: SHIPS ARE DEPLOYED TO PROVIDE 
OVERLAPPING T/M COVERAGE 





170 168 166 164 162 160 158 156 184 1$2 150 148 


WEST LONGITUDE (DEGREES) 


Figure A7-2 Surface Force Deployment 
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Figure A7-3 Recovery Force Deployment 
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APS-20 RADAR DE.- 
TECTION RANGE OF 
PARACHUTE AND 
CHAFF AT $0,000 FT 
ALTITUOE 


NOMINAL 
IMPACT 





VEGA.2 


NOTE: DISTANCES SHOWN IN 
NAUTICAL MILES 


AIRCRAFT TO BE 80 80 
HEADING SOUTH 
AT ETPD 


Figure A7-4 RC-121 Aircraft Deployment 
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IMPACT 





Pl, P2, P3, ETC * C-119 AIRCRAFT 
(CALLED °PELICANS”) 


TIGER = SPARE C-119 AIRCRAFT 
DISTANCES SHOWN IN NAUTICAL MILES ® 


Figure A7-5 C-119 and C-130 Aircraft Deployment 
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FOREWORD 


The basic System Test Directive, QEEREEED po-posery omits detailed 


variable flight-to-flight data but contains information ofa permanent nature 
applicable to all flights of the initial Discoverer series. Detailed data and 
directives are presented in this Appendix A tab for the Agena 1055/Thor 234 


combination and are applicable to this configuration only. 


Engineering and procedural changes pertinent to the Agena 1055/Thor 234 


combination are summarized as follows: 


a. The APL Doppler acquisition transmitter and tracking lights 


will be incorporated for this flight. 
b. ~_ tracking station at South 
Point, Hawau, will be employed during the recovery operation. 


c. C-119J aircraft assignments concerning the monitoring of cap- 
sule beacon and T/M frequencies have been modified. 


d. Command 4 (Payload Function Selector) will be effective for this 
flight and all subsequent flights. The procedures have been in- 
cluded in the 7 March 1960 revision to the general text. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


Al.1 This section contains descriptive material which supplements the text 
of the general STD for this flight only. Material presented herein may also 
correct or supersede material in the general STD for this flight only if nec- 
cessary. General STD changes of a permanent nature will be effected by 
replacement pages in the main text at the earliest possible date. Reference 
will not be made to this Appendix for subsequent flight operations. The 
following material is divided into general sections, with parenthetical refer- 


ences to relative paragraphs in the main text provided where beneficial. 
A2 ORBIT OPERATIONS 


A2.1 APL Doppler Evaluation 


A2.1.1 An additional transmitter will be employed on Agena Vehicle 1055 
for evaluation purposes. This transmitter will operate continuously on 162 
mec and 216 mc and may be used as an acquisition aid in the event the CWAT 
becomes inoperative. LMSD tracking stations will receive the signals on 
162 mc and 216 mc on all passes except the recovery pass to verify that the 
transmitter is operative; no attempt will be made to record intelligible data. 
APL Doppler tracking stations will receive the beacon signals and record 


Doppler data on teletype tape for post flight evaluation. 


A2.1.2 An optical beacon will also be installed on Agena Vehicle 1055. The 
beacon will be turned on by the orbital programmer while the satellite is 
within reception range of Smithsonian stations equipped with Baker-Nunn 


cameras. 


LOCKHEED AIRCRAFT CORPORATION S EC A E | MISSILES and SPACE DIVISION 


A3 RECOVERY PHASE OPERATIONS 


A3.1 Capsule Telemetry 


Capsule telemetry Channels 7 and 8 will measure one set of events during 

the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 11 will measure axial acceleration during both the re-entry sequence 
and the recovery sequence. The subcarrier for Channel 7 will be turned off 
after thrust cone separation and will be turned on again at 5 G switch closure. 
Channels 8 and 11 will transmit data continuously throughout the descent 
trajectory. Figure A8-1 shows the nominal voltage levels which indicate 


that normal re-entry and recovery sequences have occurred. 


A3.2 Tracking Station Operations 





A3.2.1 The TLM-18 type antenna at the 
tracking station on South Point, Hawaii, will be employed in this flight to 


provide a triangulation wit on the recovery pass for determining the 





capsule location at parachute deployment. The antenna will be positioned as 
a function of maximum signal strength; the azimuth, elevation, and system 
time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone 
line off. the data can be manually plotted and triangulation effected. 
When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 
azimuth and elevation, as directed by th positioning will be in South 
Point coordinates and is based o racking data extrapolated to the blos- 


som point. 


When the South Point Station re-acquires, after parachute deployment, the 
antenna movement will be slight so that an accurate azimuth can be deter- 
mined;.this will be reported to The South Point Station will record the 


T/M signal received for later evaluation. 
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A3.3 Recovery Force Procedures 


A3.3.1 Assignments of C-119J aircraft to monitor the capsule telemetry and 
beacon frequencies during the recovery operation have been modified to opti- 
mize the possibility of successful recovery operations and to minimize re- 


quirements for ground-to-aircraft communications. 


During the nominal search configuration, the C-119J aircraft in positions 2, 
4, 6, and 8 will monitor the capsule telemetry frequency on 228.2 mc in the 
300 kc AM mode; the remaining aircraft sweep from 223 mc to 247 me will 
be employed in search for the capsule beacon signal. These assignments 
will continue from search initiation until either ETPD + 25 minutes or until 
two or more aircraft report a solid acquisition. If the search has continued 
through ETPD + 25 minutes and no signals have been reported, all aircraft 
will search for the capsule beacon signal. If two or more aircraft report a 
solid acquisition on the same signal, all remaining aircraft will search for 
the reported signal. If solid acquisition of both signals is reported, aircraft 
which have not acquired will search for the capsule beacon signal. Aircraft 
which have solidly acquired the capsule T/M signal will perform the D/F 
homing operation on that signal and will attempt to keep the signal locked-in 
until either visual acquisition of the capsule or until the signal disappears at 
about ETPD + 25 minutes. 






If a nominal orbit is achieved hould acquire the capsule 375 seconds 


before ETPD. Upon acquisitio ill determine the condition of the cap- 
sule T/M and beacon signals in the shortest possible time and report this in- 
formation over the 100 wpm/voice line to the HCC and all stations. If the 
capsule beacon is not transmitting, the HCC will inform the Command RC-121 
which will instruct the C-119J aircraft in positions 1 and 5 to join the C-119J 
aircraft in positions 2, 4, 6, and 8 in search for the capsule T/M signal. 

The C-119J aircraft in positions 3, 7, and 9 will continue in search for the 


capsule beacon signal. 
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A3.3.2 Should the re-entry capsule not be sighted before ETPD + 25 min- 
utes, the Command RC-121 will report all signal data received to the HCC 
for relay to the STC. The data to be reported are aircraft position-at-time- 
of-signal-acquisition, signal bearing, and local time for each acquiring air- 
craft and ship. Range and azimuth with local time and aircraft position will 
be reported for each valid radar return. The report shall also contain the 
controller's conclusions regarding the quality of reported signals and bear- 
ings, results of triangulation attempts, and most probable impact location. 
These data will be relayed to the STC immediately upon receipt by the HCC 


to enable the PAC to determine the most productive search areas. 


* 


A4 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to Flight 1055/234 only. 
Each table or figure is given the basic number of the section of the general 
STD to which it applies, the letter A to denote appendix material, anda 


number to sequence items in the same category. 
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Table A2-1 


NOMINAL FLIGHT PLANNING DATA 


DISCOVERER 
S/N 
Payload 
Fuel 
Oxidizer 
Launch weight 


S/N 

Launch weight 
Fuel 

Oxidizer 


LAUNCH 
Site 
Date 
Time 
Pad azimuth 
Launch azimuth 


Nominal airborne Command #5 backup 


Orbital boost time 


Downrange T/M ship location (King County) 


Downrange T/M ship heading 
Programmer setting 
Payload setting 


INJECTION 
Time 
Location 
Altitude 
Azimuth 
Nominal velocity 


ORBIT 
Period 
Apogee 
Perigee 
Eccentricity 


Average regression rate (17 passes) 


Reset latitudes 


Inclination angle 


Re-entry T/M ship location (Pvt. Joe E. Mann) 


RECOVERY 
Aircraft (type and quantity) 
Surface ships (recovery) 


Surface ship initial locations 


Surface ship helicopters 
Recovery pass 

Predicted impact area center 
ETPD 
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SEORET 


1055 
GFE 
UDMH 
IRFNA 
8616 


23h 

109,022 

RJ-1 

Liquid oxygen 


VAFB, SM-75-3, Pad No. 5 
March 1960 

1100 to 1430 PST 

218° 2h' 17.2k" 

172° 

20 sec 

117.5 sec 

16° OO'N 117° 43'wW 
3007 

5610 seconds (Step 22) 
6 (0101 Gray Code) 


T + 387.5 sec 
24.1°N 118.84°W 
120 sm 

171.6° 

26,037 ft/sec 


93.48 min (5609 sec) 
438 sm 

120 sm 

0.036 

23.52° 

25°N (Resets ove 
30°N (Resets ove 
60°N (Resets over 
79.89° 

39° 35'N 161° 4s'w 


C-119's (9) and RC-121's (4) 

Dalton Victory and Haiti Victor 
17-N, 153 5'Wand 17 N, 162 15'W 
HRS-3 (2 on each ship) 

17 

17°N, 158°W 

T + 27 hr 
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Table A2-2 


NOMINAL ACQUISITION TIMES 


Acquisition Fadeout Duration 
Time Time Time 
Pass Station (minutes) (minutes) minutes 
Launch 0.5 8.1 7.6 
0.0 7.9 T.9 
4,6 13.0 8.4 
1 87.3 95.1 7.8 
2 182.8 187.5 4.7 
191.2 197.2 6.0 
8 T1757 728.9 11.2 
9 811.1 . 815.3 4.2 
811.7 823.4 11.7 
818.9 826.9 8.0 
10 900.4 913.5 13.1 
910. 922.1 11.2 
#11 998.1 1005.2 7.1 
1006.3 1019.1 12.8 
¥*12 1204.9 1108.8 3.9 
15 1395.7 1399.8 4.1 
thos & 1408.8 6.4 
16 1489.3 1496.9 7.6 
1498.9 1500.5 1.6 
17 1584.2 1590.4 6.2 
1592.8 1599.6 6.8 
*23 2120.9 2129.7 8.8 
2k 2222.7 2227.6 4.9 





*Acquisition only - no T/M readout 
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Table A5-1 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1053 


Nominal Computer 
Time From Running 
Launch Time 













SIGNAL CONTROL FUNCTION 






-0.1 Timer reset 
fe) fe) Start SS/D timer 
0.1 0.1 Timer reset 
0.1 0.1 Timer safety circuit 
167 167 De-energize K30, 31, 32 (uncage gyros) 
167 167 Programmed destruct lockout 
178.5 178.5 Isolate K24 from Beacon #5 
178 178 Vehicle pneumatic control 
178 178 Open pneumatics valve and spare 
178 178 Fire explosive bolts 
178 178 Fire explosive bolts 
179 179 Start orbital programmer (paralleled) 
179 179 Fire retro-rockets (paralleled) 
179 179 Arm pitch and yaw control 
179 179 Arm integrator correction 
192 192 Command -45°/min pitch rate (pitchover 21.75) 
192 192 Arm roll H/S command 
192 192 Fire H/S cover squib 
192 192 Break 28V to N, valve, shut down separation 
monitor 
192 192 Fire H/S cover squib 
204 204 +28V to SS/D for brake control (not effective 
until 221 sec. S5D-NO) 
221 221 Command -2°/min pitch rate from integ. pot. 
A-4-10 
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' Table A5-1 (Continued) 


Nominal Computer 
Time From Running 
Launch Time 











SIGNAL CONTROL FUNCTION 






221 221 Connect pitch H/S command 
221 221 Arm Beacon #5 timer brake control 
221 221 Arm integ. uncaging circuit 
221 221 Arm K21 hold-in circuit, latch up K1 to start 
delay via orbital programmer 
221 221 Roll H/S signal shunt 
¥*221 221 Timer brake hold-in control or integ. corr. 
respectively (isolated by SSC-NO) 
2h1 221 Stop SS/D timer delay (nominally 20 sec) 
254 234 Fire ullage rockets 
254 234 Fire ullage rockets 
254 234 Preactivate hydraulics 
254 234 Deactivate Beacon #5 timer brake control 
254 234 K21 hold-in 
269 2k9 Arm gas generator squib. Energize K28 
(Pitch and Yaw Pneu. Off) 
269 2k9 Fire helium valve and gas gen. squib (par. ) 
269 2h9 Engine ignition 
269 2g Connect accelerometer to integrator 
270 250 Pneumatic off backup (pitch and yaw) 
270 250 Open gas gen. fire and He squib circuits 
270 250 Start P.G. offset corr. (disconnected ) 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 
270 250 Start thrust M/A Corr. (disconnected) 


* This sequence is based upon a nominal trajectory: Orbital programmer 
set for 2l-sec timer brake delay and no timer brake modification from 
beacon channel #5 or #6 
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Table A5-1 (Continued) 


Computer 
Running 
Time 









SIGNAL CONTROL FUNCTION 







270.5 250.5 Steady state thrust 

370 350 Stop Thrust M/A corr. (distonnected) 

370 350 Stop P.G. offset corr. (disconnected) 

385 365 Arm pneumatic (pitch and yew) 

385 365 Engine ¢ut-off safety switch 

388 (368) Test Asolation (no flight function) 

**388 (368) Disconnect accel. from integrator 

388 (368) Engine shut down by integ. 

388 (368) Activate pneumatic controls (de-energize K-28) 

394 374 SS/L +28VDC wmreg. 

394 374 Hydraulic controls shut down; shut off ullage 
rockets and de-energize K34 (Par. ) 

394 374 Command +40/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled ) 

394 374 De-energize K21 

49g 472 Calibrate T/M 

go 472 Connect K2k to Beacon #5 (inoperative ) 

go 472 Heater ampl. excitation 

502 482 Stop calibrate 

502 482 Open engine shut down circuit and switch ant. 

502 482 Enable Command #5 and #6. Alternate recovery 
pass capability 

664 644 Command +3.55°/min pitch rate 


** The dial reading of the integrator when caged is 1725 representing a 
velocity-to-be-gained of 13,800 ft/sec. 
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Table A5-1 (Continued) 












Nominal SIGNAL CONTROL FUNCTION 
Time From 


Launch 





664 644 Connect roll H/S to yaw gyro 
664 644 Roll accel. output grounded 
664 644 Shut down +28V reg. ascent only power 
(paralleled ) 
664 644 Aux. heater on 
664 644 De-energize K33, switch out 0.14 reg. 
664 644 Integ. pot. ground to pitch orr. Mode 
(inoperative ) 
664 644 Flight control gain change 
664 644 Integ. shut down (latch down K4, K5, K6) 
890 870 Phase balance ¢ A 
890 870 Arm tape recorder 
890 870 Phase balance ¢ B 
890 870 Recage integrator (inoperative ) 
890 870 Set K21 for pitch rate correction (inoperative ) 
890 870 Accelerometer power amp return 
890 870 Telemetry Off 
890 870 Pulse latch K7 (SS/D timer off) H/S to tow 
gain 
890 870 Open: integ. recage (inoperative ) 
890 870 Arm SS/D timer for recovery phase 
890 870 Stop integrator caging (inoperative ) 
890 870 Spare 
*X 870 ‘Pulse latch K7, K14, K17, K18 (SS/D timer 
on H/S off) 
X +15 885 Command -45°/min pitch rate 
X +15 885 Fire payload battery heater squibs 


* Time of initiation of recovery phase 
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Table A5-1 (Continued) 





Nominal SIGNAL CONTROL FUNCTION 
Time From 


Launch 


Arm Capsule ejection (squib) 
Command 3.55°/min pitch rate 


SS/L Transfer Circuit #1 

SS/L Transfer Circuit #2 

Disconnect capsule from electrical P.S. 
Shut down SS/D timer 

Command eject (paralleled) 
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Table A6-1 


NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1055 


Phase 


















Pass 1 
(N-S) 


Pass 2 | 
(N-S) 


LOCKHEED AIRCRAFT CORPORATION 


(Based on a 93.5 Minute Period) 









Time 


Event T 
(min) 







Launch 

Separation 

Start orbital timer 

Nominal fire time 

Nominal burnout and 
orbit injection 

First crossing of 
equator 

Beacon and T/M off 


Beacon and T/M on 
Reset enable 

Acquire 

65°N latitude (ref. ) 
Reset signal/command 
ne latitude (ref. ) 


0 

2.98 (179 sec) 
2.98 (179 sec) 
4.5 (270 sec) 


6343 (385.9 sec) 


















12.3 (736 sec) 
15.2 (913 sec) 


Reset disable 
Beacon and T/M off 
End of orbit 1 


Beacon and T/M on 
Reset enable 

Acquire 

Reset signal/command 
57.6°N latitude (ref) 


Acquire @ 
21.6°N latitude (ref. ) 


Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 
End of orbit 2 


197.3 
2h5.6 


0 (s) 
A-4-15 
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Table A6o-1 (Continued) 


Time Location 
Phase Event T N Latitude 
deg 


orbit 3 
End of orbit 4 
End of orbit 5 
orbit 6 
orbit 7 


Beacon and T/M on 
Reset enable 
Acquire 

Reset signal/conman 
34.8°N latitude(ref 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 
End of Orbit 8 


Beacon and T/M on 
Reset 
Acquire 
Acquire 
21.6°N latitude(ref 


Reset s ae(rer| 
Acquire 
57.6°N latitude(ref 


Beacon and T/M off 
Beacon and T/M on 
Reset disable 
Beacon and T/M off 














Passes 
3 thru 7 

















Pass 8 
(S-N) 

























Pass 9 
(S-N) 







Acquire 
Beacon and T/M on 
Reset enable 
Pass 10 | 21.6°N latitude(ref 
(S-N) | Reset s command 
| Acquire 
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Table A6-1 (Continued) 


Beacon and T/M off 
Beacon and T/M on 
Reset disable 
(Cont'd) Beacon and T/M off 
End of orbit 10 


ee End of orbit 11 
End of orbit 12 
Ui thru 13 | gna of orbit 13 


Beacon and T/M on 
Reset enable 

Reset signal/comman 
57.6°N latitude(ref 
Reset disable 


Reset enable 
34.8°N tatituae(rer fl 
Reset signal /comman 
Reset disable 

Beacon and T/M off 

End of orbit 14 


Beacon and T/M on 


Reset sii /comman 
57.6°N letitude(ref 


Reset e 

Pass 15 require Mill 

(N-S) Reset ena 
34.8°N latitude(ref 
Reset signal/comman 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 


Beacon and T/M off 
End of orbit 15 
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Table A6-1 (Continued) 


Location 
N Latitude 


Beacon and T/M on 


Reset e 1 
ee 

Reset signal’ command 
57 .6ON de (ref 
Acquire 

34.8°N Tatitude (ref 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 

Beacon and T/M off 
End of orbit, 16 


Beacon and T/M on 
Reset e 

Acquire 

Reset si /command 
57.6°N latitude (ref 
Acquire 

21.6°N ude (ref 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 

Beacon and T/M off 
End of orbit 17 


Beacon and T/M on 
Reset enable 

Reset Signal ‘command 
57.6°N latitude (re 
21.6°N latitude (ref 
Beacon and T/M off 
Beacon and T/M on 
Reset disable 

Beacon and T/M off 
‘End of Orbit 18 
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Table A6-2 
FIRST- PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 


Cross Latitude (Reference Latitude) 


57.6°N 


25°N 22°N 
T + T + T + 
T Launch} T Launch T Launch 
Time Time Time 
(sec (sec)| (sec) | (sec)! (sec)| (sec) 


( 
Decrease 5714 
21 steps 


Decrease 5TT4 
20 steps 


Decrease 5834 
14 steps 


Decrease 5804 
8 steps 


No change 
No change 
Increase 

8 steps 


Increase 
14 steps 


Increase 
20 steps 


Increase 
25 steps 


Increase 
31 steps 


Increase 
37 steps 


ho 
48 
23 
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Table A6-2 (Continued) 








Cross Latitude (Reference Latitude) 






25°N 22°NK 
T + T+ 
Launch T Launch 
Time Time 
(sec) | (sec) | (sec) 
6665 





6725 
6786 
6846 
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Figure A2-1 Nominal Orbit Traces - Passes 1 Through 3 
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Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 
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Figure A2-3 Nominal Orbit Traces - Passes 14 Through 17 
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Figure A2-5 Launch Phase Nominal Time-Events Versus Location 
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TIE FROM LAUNCH - SECONDS 
NOTES: 1. SHIP LOCATION APPROX. 1200 N.M DOWNRANGE ON PROJECTED TRAJECTORY 


2 AZIMUTH ANGLES ARE RELATIVE TO A SHIP HEADING OF 353° TRUE. 
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Figure A5-1 T/M Ship Antenna Positioning 
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Figure A7-1 Re-Entry Trajectory 
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Figure A8-2 Nominal Payload Function Wave Trains 
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FOREWORD 


The basic System Test Directive purposely omits variable 
flight-to-flight data but contains information of a permanent nature appli- 
cable to all flights of the initial Discoverer series. Detailed data and direc- 
tives are presented in this Appendix A tab for the Discoverer Satellite 1056/ 
Discoverer Booster 237/AET Payload combination and are applicable to this 


configuration only. 


Due to major operational changes, this Tab 5 of Appendix A supersedes the 
Tab 5 of Appendix A previously published and dated 4 April 1960. Engineer- 


ing and procedural changes pertinent to this flight are as follows: 


a. An AET payload will be installed. 
b. The capsule nominal impact latitude is 24° N. 


c. The Recovery Force deployment is revised. Primary emphasis 
on air retrieval has been retained in the 60 nm x 200 nm nomi- 
nal impact area. 


d. WV-2 Aircraft No. 13789 will be stationed north of Hawaii to 
record recovery capsule separation events. 


e. Telemetry receiving facilities established at Christmas Island, 
South Point, Hawaii, and Barking Sands, Kauai, will be re- 
tained to aid in the recovery operation. 


f. JC-54 telemetry receiving aircraft, if available, will be sta- 
tioned south of the primary recovery area to aid in the recovery 
operation. 


g. The RC-12) aircraft and the Hawaii Control Center will be 
equipped with single sideband radio equipment. 


h. HCC-STC communications during the recovery operations will 
be augmented by the addition of two voice lines (toll telephone). 


i. A JHU/APL Doppler transmitter and an optical beacon will be 
carried for conduct of the Precision Tracking System exper- 
iment. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


This section contains descriptive material which supplements the general 
text of the STD for this flight only. Material presented herein, which may 
conflict with information and/or procedures in the general text, has pre- 
cedence due to operations peculiar to the mission of Discoverer Satetlite 
1056. Reference will not be made to this Appendix for subsequent flight 


operations. 
A2 CONFIGURATION 


A2.1 Discoverer Satellite 


A2.1.1 A JHU/APL Doppler transmitter and an optical beacon will be car- 
ried for conduct of the Precision Tracking System experiment. The trans- 


mitter will operate continuously on 162 and 216 m«.. 


A2.1.2 A vehicle instrumentation list is included in ne 


A2.2 Recovery Capsule 





A2.2.1 An AET payload wl! be carried in the recovery capsule. 


Az2.2.2 A 1. 2-watt telemetry transmitter in the recovery capsule will 
transmit information on the operat:onu of capsule components. Telemetry 


channels 7, 8, and 11 wilt be used. 
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A2.3 Ground Stations 


A2.3.1 raf. provided with a panadapter to aid in the acquisition of 
the AM capsule beacon transmitter signal and subsequent determination of 


the frequency deviation from nominal. 


A2.3.2 Additional telemetry receiving equipment is installed at the PMR 
facility at South Point, Hawaii, to augment that station's telemetry acqui- 
sition and tracking capability. The PMR 60-ft antenna at South Point will be 
used for triangulation on the descending capsule. A quad-helix antenna is 
also installed for this operation with additional telemetry receivers since 
the 60-ft antenna does not have automatic tracking and has a narrow beam 
width. 


A2.3.3 The PMR telemetry receiving and recording facility at Barking 


Sands, Kauai, will be used. 


A2.3.4 The telemetry receiving station installed on Christmas Island will 
be used to extend the capsule detection and telemetry reception range below 
the equator. The Christmas Island facility has a quad-helix antenna, three 
Nems-Clarke 1302-A telemetry receivers, a timing system, recorders, and 


UHF,HF, and SSB communication equipment. 


A2.4 Separation Sequence Telemetry Coverage 


A2.4.1 | probably record the separation sequence telemetry but 
the quality of the data received may be reduced because of the distance be- 
tween the satellite and th nd the lower power transmitter. There- 
fore, the WV-2 telemetry aircraft No. 137890 will be used to provide assur- 


ance that satisfactory separation sequence telemetry data are obtained. 


A2.4.2 The WV-2 telemetry aircraft No. 137890 is expected to be ready on 
or shortly after 1 August 1960. This aircraft will be equipped to perform 


this specific mission on Discoverer XIV and on future Discoverer flights. 
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A3 LAUNCH OPERATIONS 


A3.1 Launch Criteria 


With the exception of Paragraph 4.3.8, the launch criteria listed in Para- 
graph 4.3 of the basic STD are applicable for this flight operation. Para- 
graph 4.3.8 is revised so that the following minimum Recovery Force units 


with all search and recovery equipment operable will be met: 


a. Four RC-121 radar aircraft 
b. Eight C-119J recovery aircraft 


c. Two surface ships. 


A3.2 Launch Time 


A3.2.1 In order to obtain adequate data from the sun position indicators, 
the time of launch will be between 1230 PDT and 1600 PDT. 


A3.2.2 In order to obtain data with increased accuracy from the sun posi- 
tion indicators, the preferred time of launch is between 1300 PDT and 1500 
PDT. 


A3.2.3 A-5° yaw maneuver immediately following separation will be 
accomplished on this flight. This will be done to align the Discoverer Satel- 
lite with the Discoverer vehicle coast velocity vector to increase the result- 


ant velocity at satellite burnout. 
A4 ORBIT OPERATIONS 


A4.1 Precision Tracking System Experiment 


A4.1.1 The JHU/APL Doppler transmitter installed for evaluation purposes 
will operate continuously on 162 and 216 mc and may be used as an acqui- 
sition aid in the event the CWAT becomes inoperative. LMSD tracking sta- 


tions will receive the signals on all passes except the recovery pass to 
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verify that the transmitter is operative; no attempt will be made to record 
intelligible data. APL Doppler tracking stations will receive the beacon 


signals and record Doppler data on teletype tape for post-flight evaluation. 


A4.1.2 The optical beacon will be turned on by the orbital programmer 
while the satellite is within reception range of Smithsonian stations equipped 


with Baker-Nunn cameras. 


A4,2 Alternate Re-entry Selector 


The alternate re-entry selector will function as described in Paragraph 
6.4.7. However, the area between 64° and 48° N latitude should be avoided 
when transmitting alternate re-entry selector commands on Passes 15, 16, 


or 17 instead of the 55° to 40° N latitude range previously used. 


A4.3 Recovery Force Tracking on Pass‘2 


All land and surface telemetry stations participating in recovery operations 
Christmas Island, South Point, Barking Sands, Haiti Victory, and 
Dalton Victory) will track the satellite telemetry signal during Pass 2 and 


will report the following data to the HCC for correlation: 


a. Time of acquisition 


b. Signal direction (azimuth and elevation at acquisition, at one 
minute intervals, and at fade) 


c. Strength of signal 
Signal deviation from nominal frequency 


Time of signal fade. 
A5 RECOVERY OPERATIONS 


A5.1 General 


A5.1.1 The tracking stations will track the Discoverer Satellite two passes 
preceding the recovery pass and transmit the tracking data to PAC. The 


computer will calculate the correct time for transmission of the reset 
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command on the pass preceding the recovery pass to provide a vernier time 
adjustment for the recovery sequence. ne MMMM acing Station will 


then transmit the reset command on the pass preceding the recovery pass in 





accordance with instructions received from the STC and will report the time 
of transmission of this command as well as the verification of receipt. Re- 
ceipt of a proper reset command on the pass preceding the recovery pass 
by the satellite will result in final adjustment of the orbital programmer so 


the recovery sequence will be initiated at the proper time. 


A5.1.2 Capsule separation will occur at approximately 49. 6° N latitude 
and the nominal impact point will be 24° N latitude and 158° 48.7' W 
longitude. This nominal impact point was established to providdiieie- 
metry coverage of the parachute deployment sequence at the nominal lati- 


tude for all orbit periods within one minute of nominal. 


A5.1.3 The surface and airborne Recovery Force will be deployed to cover 
an extended area. In general, six C-119J andtwo RC-121 aircraft, and 

one Victory ship will be deployed in the primary recovery area; the other 
Victory ship, two or three C-119J's, two RC-121's, and five telemetry 
aircraft will be deployed to provide capsule detecting and telemetry receiv- 
ing capabilities in the extended recovery area. A telemetry receiving sta- 
tion is installed on Christmas Island in the extended recovery area. Figure 
A7-3 shows the deployment of the Recovery Force for the nominal period 


and for periods varying 1-1/2 minutes from nominal. 


A5.1.4 Telemetered data on the recovery pass are to be observed by the 
nd racking Stations for indications of separation and re- 
entry. The data to be observed are listed in Table A8-1. Some of these 
data will be reported to the STC by voice and all data listed will be trans- 
mitted to the STC by 60-wpm teletype following the pass to assist the HCC 


in the recovery operation. 


A5.1.5 The following information is required from the elements of the 


Recovery Force and participating land facilities by the HCC if a signal from 
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.the capsule is acquired on the recovery pass: signal source, time of acqui- 
sition, signal direction (azimuth and elevation at acquisition, at one-minute 
intervals, and at fade), strength of signal, signal deviation from nominal 
frequency, time of signal fade, and visual sighting information. The Victory 


ships will also report the deployment and the status of their helicopters. 


A5.1.6 The real-time data readouts and other references to the separation 
sequence of events or the recovery sequence of events will be identified by 
using the appropriate code word for separation or recovery, followed by the 


event numbers as specified in 


A5.1.7 The capsule beacon transmitter and flashing light will continue to 
operate for 20 hours. An errodable salt plug will permit the capsule to 


float for 40 hours. 


A5.2 Recovery Capsule Sequence of Events and Instrumentation 


A.5.2.1 The recovery phase of operations will commence withi tele- 
metry range on the recovery pass when the orbital programmer restarts 

the SS/D timer. Significant events which will occur during the capsuie sep- 
aration, re-entry, and recovery sequences are listed in the following para- 
graphs with T = 0 defined as the time of capsule/Agena mechanical separa- 


tion. 


A5.2.1.1 Capsule Separation Sequence 





Time Signal Source Event 
T - 94.5 sec Orbital Programmer 1. Restart SS/D timer 


2. Telemetry battery 
activated 


3. Capsule telemetry 
filaments ''on'' 
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T - 79.5 sec 
T - 2.5 sec 
T-1.5 sec 
T - 0 sec 
T+41.9 sec 
T + 3.15 sec 


LOCKHEED AIRCRAFT CORPORATION 


~SEGRET- 


Signal Source 


SS/D Timer (arm signal) 


SS/D Timer (transfer signal) 


Electrical Disconnect Pyro 
Fires 


SS/D Timer (separation 
signal) 


Thrust Cone Programmer 
Event 1 


Thrust Cone Programmer 
Event 2 
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Event 


Capsule telemetry plates 
Non! 


Ignite thermal relays to 
arm thrust cone program- 
mer 


Capsule beacon ''on" 


Command - 45° /min 
pitch rate 


Command + 3. 55°/min 
pitch rate 


Ignite electrical discon- 
nect delay pyro (delay 
tolerance 500 to 1320 
milliseconds) 


Ignite thrust cone pro- 
grammer thermal bat- 
teries 


Ignite recover y system 
thermal battery 2A8 


Ignite pyro switches 
2A4A2S1 and S2 to arm 
thermal battery 2A7BT-1 


Capsule/satellite cable 
disconnected 


Thrust cone programmer 
started (ground loop 
lifted) 


Pin-puller squibs ignited 
(0 to 7 milliseconds 
delay) 


Four springs push off 
capsule to about 1.7 
ft/sec 


Spin valve actuated, cap- 
sule spins up to about 60 
rpm in 0.8 sec 


Retro-rocket ignited, cap- 
sule receives approximately 
4-, acceleration for ap- 
proximately 9 sec 
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T + 13.9 sec Thrust Cone Programmer 
Event 3 


T+ 15.4 sec Thrust Cone Programmer 
Event 4 


A5.2.1.2 Capsule Re-entry Sequence 


Approximate 

Time Altitude 

T + 235 350, 000 ft 
T + 344 sec 186, 000 ft 
T + 393 sec 120, 000 ft 


A5.2.1.3 Capsule Recovery Sequence 


Approximate 
Time Altitude 


T + 470 sec (5-g switch 55, 000 ft 
closure + 126 sec + 2 
sec) 
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Event 


De-spin valve actuated, 
capsule de-spins to about 
10 rpm 


Ignite electrical discon- 
nect and explosive separa- 
tion bolts. 


Event 


Ionization layer entered; 
RF blackout begins 


5-g switch closes, per- 

mitting battery 2A8 to 

ignite thermal battery 

BT-1, which in turn fires: 

(a) Dimple motors to 
start mechanical 
timer 

(b) Pyro switches to 
allow 28v from ther- 
mal battery 2A8 to 
feed the timer switch, 
removes squib of 
thermal battery 
2A7BT1 from thermal 
battery 2A8, and arms 
thermal batteries 
2A7BT2 and 2A7BT3. 


Leave ionization layer; 
RF blackout ends. 


Event 


Battery 2A8 ignites ther- 
mal batteries 2A7BT2 
and BT3, and delay pyro 
switches 2A4A151 and S2 
(1 sec delay) 
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Approximate 
Time Altitude Event 


2. The delay pyro switches 
disconnect their own 
squibs, the squibs of the 
thermal batteries, unshort 
the squibs of pyro switches 
2A4A1S3 and S4, and un- 
short the chute cover 
ejection pistons 


3. The action of switches Sl] 
and S2 also permits bat- 
teries BT2 and 3 to ignite 
the ejection pistons and 
pyro switches 2A4A1S3 
and S4 


4. The ejection pistons blow 
off the chute cover, which 
pulls out the piiot chute, 
which in turn pulls out 
the main chute bag; the 
main chute bag brings out 
the chute in a reefed con- 
dition 

5. Time delay pyrotechnic 
cutter disreefs the main 
chute and permits deploy- 
ment (4 sec) 


6. As the chute system decel- 
erates the capsule, the 
ablative shell, released 
from the capsule when the 
ejection pistons fired, 
falls clear of the capsule 


7. Actuation of pyro switches 
S3 and S4 apply +12v (from 
batteries contained in the 
capsule beacon) to the 
light beacon 


8. Radar reflective chaff, 
packed with the chute, 
falls free as the chute 
emerges from its bag. 
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A5.2.2 Recovery capsule telemetry Channels 7, 8, and 11 will be used to 
obtain capsule performance information. Channels 7 and 8 will measure 

one set of events during the separation sequence and another set of events 
during the recovery sequence. The oscillator inputs will be switched when 
the thrust cone is separated. Channel 11 will measure axial acceleration 
during both the separation sequence and the recovery sequence. The sub- 
carrier for Channel 7 will be turned off after thrust cone separation and 

will be turned on again at 5-g switch closure. Channels 8 and 11 will trans- 
mit data continuously throughout the descent trajectory. Figure A8-1 shows 
the nominal voltage levels which indicate that normal separation and recovery 


sequences have occurred. 


A5.3 GB: -.<iin. Station Recovery Operations 


ill receive the Discoverer 





A5.3.1 Onthe selected recovery pas 
Satellite CW acquisition transmitter signal on 232.4 mc and the Discoverer 
Satellite telemetry signal on 237.8 mc as usual. In addition, receiving equip- 
ment will be tuned to 228.2 mc to receive the capsule telemetry signal and 

to 235.0 mc (with a + 12 mc search scan) to receive the capsule beacon 


transmitter signal. 


A5.3.2 thf in read out real-time telemetry quantities listed in Table 
A8-1 and report them to the STC over the voice line immediately as they 
occur. After thrust cone ejection or twenty seconds after capsule separation, 


whichever is first, t ill read out additional capsule separation data 





that will be recorded on an oscillograph/Datarite. Every attempt will be 
made to determine the system time of capsule separation and to qualitatively 
assess the capsule separation and retro sequence before signal fade. If all 
-.- verbal report will consist of the 
with the appropriate code word) followed by a 


statement that all events were normal. 






events appear normal, the 


system time of separation 


A5.3.3 Immediately after completion of the pass, will submit a quanti- 


tative separation data report to the STC. If the capsule is recovered or at 
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least visually acquired before these data are available, the requirement 


for these data may be waived by the STC. 


A5.4 If available for this operation, WV-2 Aircraft No. 137890 will be 
positioned under the recovery pass orbit track at 48° 54' N latitude, 164° 


the capsule beacon signal. SSB communications with will be maintained 


49' W longitude to record the telemetered separation ~ of events and 
on 11214.0 kc, but radio silence will be observed when telemetered data 
are recorded. Immediately after fade on the recovery pass, the WV-2 will 
report the capsule signals which were acquired, the times of acquisition and 


fade, and the deviations from the nominal capsule frequencies to the STC 


| 
A5.5 GD 2c Station Recovery Operations 


A5.5.1 Approximately fifteen minutes before acquisition on the recovery 
pass. The ill search the frequency range from 223 to 247 mc and 
log the frequency, azimuth, and type of modulation of any signals received 


to reduce the possibility of confusion from interference signals. 


A5.5.2 Onthe recovery pass, rnefin track the Agena telemetry sig- 
nals with the tri-helix antenna and the capsule telemetry signal with the 
TLM-18 antenna. Acquisition of the Agena telemetry signal with the tri- 
helix antenna will be accomplished using standard acquisition procedures. 
Procedures for acquisition of the capsule telemetry signal by the TLM-18 
antenna will vary as a function of the actual orbit and predicted impact 
point. In general, the TLM-18 will be positioned at the impact point azi- 
muth using a sector scan. The amplitude of the sector scan will be 20° 
(410°) for impact azimuths between 345° and 15°. The scan amplitude will 
be increased 3/4° for each 1° of azimuth over 15° for the eastern sector or 


oO. 
under 345 in the western sector. 


The TLM-18 antenna acquisition elevation will be 2°. Until acquisition of 


the capsule signal by the TLM-18, one receiver operating on signals from 
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the tri-helix will be tuned to the 228. 2-mc capsule telemetry signal. If the 
capsule telemetry signal is acquired with the tri-helix before TLM-18 acqui- 
sition, the tri-helix will be positioned on the capsule until TLM-18 acquisi- 
tion after which the tri-helix will resume tracking on the satellite telemetry 
signal. TLM-18 angle data recorded after auto track has been established 
will be transmitted to the PAC when requested by the System Test Director. 


A5.5.3 | ae report the system time of acquisition and deviations from 
nominal frequencies to the STC as soon as possible. Whenthe TLM-18 
azimuth rate approaches 0° per second or when the telemetered capsule 
recovery events are received, ill report antenna azimuth and elevation 
to the STC and the HCC. ill also report confirmation of capsule sep- 
aration and telemetered recovery events to the STC as specified in Table 


A8-1 and record all capsule telemetry signals on magnetic tape. 


A5.6 South Point Facility Recovery Operations 


A5.6.1 For this operation, either the manually slewed Canoga or the | 
motor-driven Radiation quad-helix antenna and two Nems-Clarke 1302-A 
receivers will be utilized at the PMR facility at South Point, Hawaii. Exist- 


ing communications, recording, and timing systems will be used. 


A5.6.1.1 If the orbit period is such as to permit nominal re-entry or re- 
entry west of, outh Point will scan +90° about a 270° azimuth at an 
antenna elevation of 10° at the rate of 5° per second from ETPD - 0 until 
ETPD + 3 minutes. 


A5.6,1.2 If the satellite path is betwee nd South Point, the quad- 
helix antenna will scan +90° about a 180° azimuth at the rate of 5° per 
second from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will 
be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of one 


step per scan. 


A5.6.1.3 If the satellite path is east of South Point, the quad-helix antenna 
will scan +90° about a 90° azimuth at the rate of 5° per second from 
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ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 
cyclically from 10° to 70° to 10° in 20° steps at the rate of one step per 


scan. 


A5.6.2 If no capsule signals are acquired before ETPD + 5 minutes, the 
quad-helix antenna will be positioned at 180° azimuth and 10° elevation, 
and the telemetry receivers will be monitored until ETPD + 30 minutes. 
16 Be cquires the capsule signals, it will provide South Point with acqui- 


sition information. 


A5.6.3 Once acquisition is achieved with the quad-helix antenna, the 

60-ft antenna will attempt to track the capsule, using the narrower beam- 
width to obtain more accurate bearings at and after parachute deployment. 
All signals acquired will be recorded on magnetic tape with a timing signal 
and will be reported immediately to the HCC through ney The capsule 
parachute deployment telemetry sequence and the antenna azimuth will be 
reported as they are received. If the parachute telemetry sequence is not 
received before signal fade, the system time of fade and the antenna azimuth 
and elevation will be reported. Subsequent to acquisition, South Point will 


report antenna bearings t the direction of the 


A5.7 Barking Sands Facility Recovery Operations 


A5.7.1 The PMR facility at Barking Sands, Kauai. will be augmented by 


the addition of an LMSD tri-helix antenna. Barking Sands will maintain 





communication wit via toll telephone for exchange of tracking and 


acquisition data. At ETPD - 15 minutes. Barking Sands will position the 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix 
antenna will scan the azimuth range from 270° to 90° at the scan rate of 5° 
per second. Barking Sands wil! search for the capsule telemetry signal. 
All acquired capsule telemetry signals will be recorded on magnetic tape 
with a timing signal. Barking Sands is directed not to activate any tracking 


radars during the operation. 
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A5.7.2 Subsequent to acquisition, Barking Sands will report the antenna 








bearing t t the direction of A plot the Barking Sands 
bearings, with the South Point bearings and their own bearings, to determine 
the approximate capsule trajectory and relay these data to the STC and HCC 


over the voice control line. 


A5.8 Christmas Island Facility Recovery Operations 


A5.8.1 For this operation a quad-helix antenna, three Nems-Clarke 1302A 
receivers, a 7-track magnetic tape recorder, a timing system, and a com- 
munication system will be temporarily installed on Christmas Island to 
provide telemetry reception and capsule detection capabilities near the 


equator. 


A5.8.1.1 Ifthe satellite path is east of Christmas Island, the quad-helix 
antenna will scan +90° about a 90° azimuth at the rate of 5° per second 
from ETPD + 3 minutes until ETPD + 8 minutes. The antenna elevation 
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of 


one step per scan. 


A5.8.1.2 If the satellite path is west of Christmas Island, the quad-helix 
antenna will scan £90° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 


10° to 70° to 10° in 20° steps at the rate of one step per scan. 


A5.8.1.3 Ifthe satellite path is a near overhead pass at Christmas Island 
(£2° wW longitude), the quad-helix antenna will scan 360° in azimuth at the 
rate of 5° per second from ETPD + 3 minutes until ETPD + 8 minutes. The 
antenna elevation will be varied cyclically from 10° to 70° to 10° in 20° steps 


at the rate of one step per 360° azimuth. 


A5.8.2 The Christmas Island facility will maintain continuous UHF or HF 
communications with all of the telemetry aircraft in the area for exhange of 
acquisition and tracking information and will relay this information to the 


HCC as soon as possible over the SSB radio. 
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A5.8.3 If no capsule signals are acquired before ETPD + 8 minutes, the 
quad-helix antenna will be positioned at 180° azimuth and 10° elevation and 
the telemetry receivers will be monitored until ETPD + 30 minutes. If no 
signals are acquired before ETPD + 30 minutes, a negative report will be 


submitted to the HCC over SSB radio. 


A5.8.4 Once acquisition is achieved, the quad-helix will manually track 

the capsule, and the telemetry and beacon signals will be recorded on mag- 
netic tape. Immediately after the parachute deployment telemetry sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHF or 


HF radio immediately after acquisition and at parachute deployment. 


A5.9 Victory Ship Recovery Operations 


A5.9.1 Each of the two Victory ships in the Recovery Force will be equipped 
with a manually operated quad-helix antenna and one additional telemetry re- 
ceiver to augment their telemetry receiving capabilities. The Victory ship 


deployment is shown in Figures A7-3 and A7-4. 


A5.9.1.1 The Haiti Victory will be positioned 10 nm west of the nominal 
impact point and will receive and record capsule telemetry if the capsule 
impacts in the predicted recovery area. The quad-helix antenna, until acqui- 
sition, will scan +90° about 360° azimuth at the rate of 5° per second be- 
ginning at ETPD - 5 minutes. From ETPD - 5 minutes until ETPD - 60 sec- 
onds. the antenna elevation will be maintained at 10°. After ETPD - 60 sec- 
onds, the antenna elevation will be increased 20° per scan from 10° to 70°. 
At ETPD + 15 seconds, the scan mode will rotate 180° to scan the southern 
sector. The antenna elevation will be decreased from 70° to 10° at the rate 
of 20° for each 15-second scan during this search of the southern sector. 

If the capsule signals are not acquired by ETPD + 2 minutes, the antenna 
elevation will be raised from 10° to 30°, and a 360° azimuth scan will be 


initiated at the slewing rate of 10° per second and continued for two minutes. 
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If the capsule signals are not acquired by ETPD + 4 minutes, the antenna will 
be positioned at 180° azimuth and 10° elevation and the telemetry receivers 
monitored until ETPD + 30 minutes. When the capsule signals are acquired, 
the antenna will begin manual tracking as a function of maximum signal 
strength and all telemetry and beacon signals will be recorded on magnetic 
tape. The D/F equipment will be operated normally and used to obtain re- 
fined capsule directional data after acquisition. When the capsule bearing 
becomes steady, the Haiti Victory will report position and capsule bearing to 
the northern Command RC-121 over UHF and to the HCC through PMR imme- 
diately and proceed in the direction of the acquired signals. If the capsule 
signals are not acquired, the Haiti Victory will so report over SSB radio 
through PMR to the HCC at ETPD + 30 minutes. 


A5.9.1.2 The Dalton Victory will be positioned at 14° N latitude for the nom- 
inal case directly under the satellite path on the recovery pass to enable re- 
ception of the capsule telemeter signal and the capsule beacon signal between 
nd Christmas Island, The quad-helix antenna, until acquisition, will 
scan £+90° about 360° azimuth at 10° elevation at the rate of 5° per second 
from ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 minutes until 
ETPD + 5 minutes, the quad-helix antenna will give full area coverage by 
scanning +90° about 360° azimuth with antenna elevation increasing and de- 
creasing from 10° to 170° to 10° in increments of 20° per scan, The scan 
rate will be once per 15 seconds. After ETPD + 5 minutes the antenna will 
be positioned at 10° elevation and 180° azimuth. In the event the Dalton 
Victory acquires the capsule signals, the telemetry will be recorded on mag- 
netic tape, and antenna acquisition and bearing will be immediately reported 
through PMR to the HCC. When the parachute deployment telemetry sequence 
is received, or when the antenna azimuth becomes constant, whichever is 
first, the Dalton Victory will so report verbally over SSB radio through PMR 
to the HCC and provide ship position and antenna azimuth and elevation, If 
no capsule signals are acquired by the Dalton Victory, a negative verbal re- 
port will be submitted over SSB radio through PMR to the HCC at ETPD + 30 


minutes, 
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A5.10 Airborne Recovery Force Deployment 


A5.10.1 The Airborne Recovery Force deployment for a nominal orbit 
period and periods differing from nominal by one and a half minutes is pre- 
sented in Figure A7-3. The force will be deployed with sufficient search 
and recovery aircraft in the 60 nm x 200 nm nominal impact area to ensure 
aerial recovery capabilities. The capsule detection range will be extended 
400 nm south of the impact area by redeploying those C-119 and RC-121 
aircraft not required in the impact area. Air retrieval will be attempted in 


this area, but emphasis will be on detection and surface recovery. 


A5.10.2 The RC-121 search radar aircraft will be deployed to provide dual 
radar coverage of the primary recovery area and the extended recovery 
area (see Fig. A7-5). Each of the RC-121 aircraft will be equipped with 
SSB radio for direct communication with the HCC without compromising HF 
communications with the C-119 aircraft on the "command net"! and "telling 
net.'"' Due to the extended deployment of the recovery aircraft, there will be 
two command RC-121 aircraft and two pairs of HF telling net and command 
net frequencies; one for the northern sector and one for the southern sector. 
The frequencies for the command and telling nets will be assigned by the 
HCC. A B-47 will depart for Hickam AFB from AFFTC following confirma- 
tion of successful orbit injection. This aircraft will fly a radar peaking 


mission for the on~station RC-121 aircraft prior to the recovery pass. 


A5.10.3 Six C-119J recovery aircraft will be deployed in the primary re- 
covery area and spaced at 40-nm intervals along the satellite path. The re- 
maining two or three C-119 aircraft will be deployed in the extended recovery 
range at 100-nm intervals. The recovery aircraft deployment is shown in 


Figure A7-6. 


A5. 10.3.1 The C-119 aircraft operating procedures will remain much the 
Same as in previous operations. The mission of the C-119 aircraft in the 
primary recovery area will remain acquisition and aerial recovery of the 


capsule. The mission of the C-119 aircraft in the extended recovery area 
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will be primarily capsule acquisition with aerial recovery secondary since 


insufficient aircraft are available to provide adequate retrieval capability. 


A5.10. 3.2 All C-119 aircraft will search for and use the D/F equipment on 
the capsule beacon signal. | aw report the frequency deviation of the 
capsule beacon to the HCC through the STC. The HCC will relay the fre- 
quency deviation to the recovery aircraft through the Command RC-1l2I1's. 
This will permit the FLR-2 operators to search +3 mc about the reported 
frequency. If the capsule beacon signals are not acquired by ETPD + 60 
seconds, the frequency scan will be increased to +12 mc. If the RC-121 
aircraft obtain solid radar returns from the capsule parachute and the chaff 
but the C-119 aircraft are unable to acquire the capsule beacon signal. the 
FLR-2 operators will search for and use the D/F equipment on the capsule 


telemetry signal. 


A5.10.4 A WV-2 will perform an FIC survey of the predicted impact area 
and will assume a final position 120 nm south and 100 nm west of the pre- 
dicted impact point by ETPD - 30 minutes. This WV-2 will communicate 
with the Recovery Force on the command and telling nets, will search for 
the capsule signals, and will attempt to derive a D/F bearing from any of 
the signals acquired. All telemetry signals received will be recorded. Sig- 
nal acquisitions, frequency deviations, and bearings will be reported as 
directed by the HCC ''On-the-Scene Test Controller" aboard the WV-2. 


A5.10.5 The telemetry aircraft, if available, will be deployed along the sat- 
eliite flight path in relation to ship and island telemetry installations to en- 
sure continuous telemetry reception from the primary impact area to south 
of the equator. The nominal deployment is shown in Figure A7-3. Telem- 
etry reception range of these aircraft is expected to be 120 nm to 150 nm. 


Placement of these aircraft for a nominal orbit will be as follows: 
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. Aircraft Position 
No. Priority Nominal Position 


1 3 210 nm North of Dalton Victory 
330 nm South of Dalton Victory 
570 nm South of Dalton Victory 
900 nm South of Dalton Victory 

1140 nm South of Dalton Victory 


mn kN 


2 
3 
4 
5 


Aircraft No. 1 and No. 2 will be staged from Hickam Air Force Base to en- 
sure a backup capability in the northern area. The remaining aircraft will 

be staged from Christmas Island. All aircraft will be on station by ETPD - 1 
hour. For orbits other than nominal, the telemetry aircraft will be positioned 
to provide continuous telemetry coverage south of the predicted impact point 


as shown in Figure A7-3., 


A5.10.5.1 The telemetry aircraft positioned north of the Dalton Victory will 
be under the direction cf the southern area Command RC-121 and will es- 
tablish communications with this aircraft on the assigned HF telling and con- 
trolnets. The aircraft staged south of the Dalton Victory will be under 
direction of the HCC and will establish communications with the HCC through 
the telemetry station at Christmas Island over the assigned UHF or HF fre- 
quency. If actual positions do not permit using UHF because of distance, 
communications will be established between Christmas Island and the telem- 
etry aircraft over the assigned HF frequency. Backup reception may be ac- 
complished by operating one of the SSB receivers at Christmas Island in the 
AM mode. All transmissions from the telemetry aircraft to Christmas Island 


will be relayed as soon as possible to the HCC over the SSB link. 


A5,11 Airborne Recovery Force Operations 


A5.11.1 The RC-121 aircraft will search for the chaff as the first radar re- 
turn. After receiving the first radar return, the airborne Test Controller 
will notify the nearest C-119J and then vector the C-119J to an intercept flight 
path. The C-119J pilot will follow the RC-121 vectoring instructions and use 
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the D/F for homing. All returns from the Recovery Force radars and direc- 
tion finders will be verified as soon as possible to eliminate possible 
"bogeys. '' Direction finding acquisitions by the C-119J and the FIC WV-2 
aircraft will be plotted to verify that only one intersect point exists and also 
will be checked against radar returns of the RC-12) aircraft and bearings 
from the surface stations. If bogey signals still appear to exist after verifi- 
cation, the Airborne Test Controller will conduct a systematic visual search 


for the source of each signal. 


A5.11.2 When the recovery aircraft makes visual contact with the capsule 
parachute, an air recovery will be accomplished. Repeat passes will be 
made, if necessary, until recovery is successful or until the capsule impacts 
in the water. The C-119J aircraft completing recovery will return to Hawaii 
as directed by the HCC and will be escorted by either a C-119J, an RC-121, 
or an SC-54 (Air Rescue) aircraft. The remainder of Recovery Forces will 


return to Hawaii as directed by the HCC. 


A5.11.3 If air recovery is unsuccessful, the recovery aircraft will circle 
the area of water impact and assist in direction of the surface ships to effect 
water recovery. The capsule beacon and flashing flight operation will con- 
tinue for 20 hours and the capsule will float for 40 hours. Five RADARC 
drop marker buoys will be distributed among the recovery aircraft and will 
at the direction of the HCC be dropped to aid in surface recovery. Each 
RADARC is equipped with an acquisition transmitter and flashing light having 


the following specifications: 


Acquisition Transmitter 


Frequency 235 mc 

Pulse Width 30 microseconds +3 microseconds 
Repetition Frequency 500 cps + 75 cps - 0 cps 

Power Output 65 watts peak, 1.25 watts average power 
Operating Life 48 hours continuous 


Zeon Flas hing Light 


Flash Frequency l pps +20 percent 
Operating Life 48 hours continuous 
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A5,11.4 If recovery operational conditions permit, the north Command 
RC-121, or alternate, will transmit brief best available information reports 
to the HCC over SSB radio at ETPD + 10 and 20 minutes (+2 minutes); 
similarly, the southern Command RC-121 will submit brief best available 
information reports to the HCC at ETPD + 15 and 25 minutes (+2 minutes). 

If the re-entry capsule is not sighted before ETPD + 30 minutes, the northern 
Command RC-121 will report a brief recap of most reliable received signal 
data to the HCC for relay to the STC at that time. Similarly, southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. The data 
to be reported are aircraft station position, magnetic signal bearing, and 
local time for each reliable signal acquisition. Range and azimuth with local 
time and aircraft station position will be reported for each valid radar re- 
turn. The report shall also contain the Controller's conclusions regarding 
the quality of reported signals and bearings, results of triangulation attempts, 
and most probable impact location. These data will be relayed to the STC, 
immediately upon receipt by the HCC, to enable the PAC to determine the 


most productive search areas. 


A5.11.5 If the capsule has not been located by ETPD + 30 minutes in the 
northern area or ETPD + 35 minutes in the southern area, the airborne Re- 
covery Forces will initiate a corridor search south along the probable impact 
trajectory. At the discretion of the HCC, or as directed by the STC, a com- 
plete recap may be requested. The forces will continue the southerly search, 
within fuel limitation, unless the HCC directs a search of the most probable 
impact areas as determined from tracking triangulation and other available 


data. 


A5.11.6 The southern telemetry aircraft will maintain UHF and HF commu- 
nications with Christmas Island, if possible, during the recovery operation 


for exchange of acquisition and tracking data. 


A5.11.6.1 The telemetry aircraft will search for capsule telemetry signals 


and the beacon signal. All capsule signals acquired will be recorded on 
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magnetic tape with a timing signal, Capsule signal acquisitions will be re- 
ported immediately to the southern Command RC-121 over the HF telling net 
and to Christmas Island over UHF or HF. 


When the parachute deployment telemetry sequence is received, it will be 
reported over the HF telling net. The telemetry aircraft will attempt to de- 
termine the capsule bearing at fade or at parachute deployment. If this can 
be accomplished, the bearing and aircraft position will be reported to the 


Command RC-121 or Christmas Island. 


A5.11.6.2 If one of the telemetry aircraft visually acquires the capsule in 

the air or in the water, the position will be reported immediately to the 
Command RC-121 or Christmas Island. The telemetry aircraft will circle 

the capsule while maintaining 100 percent visual lock-on until arrival of a 
surface vessel or until fuel supply requires return to Christmas Island. While 
hovering over the floating capsule the telemetry aircraft will attempt to pro- 
vide a transmission compatible with the receiving equipment on Christmas 
Island so that the capsule bearing from Christmas Island may be more accur- 
ately determined. If Christmas Island reports the parachute deployment se- 
quence and antenna bearing, all of the telemetry aircraft will initiate search 


operations as directed by the HCC. 


A5.12 Hawaiian Control Center Recovery Operations and Communications 


/A5.12.1 The HCC-STC communications will be augmented by the addition 
of two voice lines (toll telephone) that will be effective from ETPD - 1 hour 
until ETPD + 4 hours. 


A5.12.2 The HCC will direct and control acquisition, recovery, and search 
operations of the Christmas Island facilities, the telemetry receiving aircraft, 
and the Recovery Forces. The primary communication link between the HCC 
and the surface elements will be the SSB frequency. The two Victory ships 
will communicate with the HCC through PMR and the PMR representative at 
the HCC, 
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A5.12.3 The HCC will immediately relay all data reported to the STC, 
Additionally, the HCC will maintain a real-time analysis for integration of 
all incoming data to determine the most probable impact point and subsequent 
search areas, Bearings from Barking Sands, South Point, an will be 
plotted to determine the approximate capsule trajectory and will be relayed 


immediately to the HCC, 
A6é POST-RECOVERY OPERATIONS 


A6o.1 Dalton Victory Data 


A6.i,1 Ifthe Dalton Victory acquires telemetry data from the capsule, an 


aircraft may pick up the data. This will be done at the discretion of the STC. 


A6.2 Haiti Victory Data 


A6,2,1 The Haiti Victory will proceed toward Pearl Harbor at the best speed 
of advance immediately after termination of the search operation. If capsule 
telemetry data have been acquired, the two HRS-3 helicopters will fly it to 

the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base, 


A6.3 Christmas Island and Telemetry Aircraft Data 


A6.3.1 The telemetry aircraft will land at Christmas Island after termination 
of the search operation to refuel before returning to Hickam AFB. One of the 
telemetry aircraft will pick up any capsule telemetry data acquired by the 
Christmas Island facility and fly :t to Hickam AFB on the day of the recovery 


operations. 


A6.4 South Point and Barking Sands Data 


A6.4.1 Data from South Point and Barking Sands Tracking Stations, including 
magnetic tapes, set-up sheets, maps and/or logs of the tracking operation 


will be hand-carried by PMR personnel, flown to Hickam AFB, and delivered 
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to the HCC (LMSD/61-81). The data will be submitted to the representative 
from LMSD/61-44 at the HCC for subsequent delivery to Sunnyvale. 


A6.5 Transport of Data to Sunnyvale 


A6.5.1 All capsule telemetry data acquired by the receiving facilities in the 
recovery region will be hand-carried to Flight Data Reports, 61-44, on the 


first available commercial airline flight. 


A6.6 Tracking Station Post-Recovery Operations 


A6.6.1 The tracking stations will continue observations of the Discoverer 
Satellite S-band beacon and telemetry transmission until the battery power is 
exhausted. The orbital programmer is programmed as shown in Figure A2-7, 
Command transmission and tracking after the recovery pass will be at the 


direction of the STC. 
A7 PERSONNEL SUBSYSTEM EVALUATION 


Observation of personnel subsystem operations will be required at sto i 
an The data collected will concern: 
a. Operational procedures for which no manuals or other documen- 
tation exist 


b. <Any disparities in operational procedures among the various 
stations, or among the various procedures manuals or documents 


c. Certain critical operations pertaining to tracking, commanding 
and data acquisition wherein a failure in the personnel subsystem 
could result in serious degradation in Discoverer system 
performance. 


The specific procedures and operations to be observed will be determined by 
LMSD Personnel Subsystem with the concurrence of Operations Integration. 


Additional required data will be obtained from the various voice tapes. 


A-5-28 


LOCKHEED AIRCRAFT CORPORATION SEGREE- MISSILES and SPACE DIVISION 


Revised Page 
1 August 1960 


A8 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to the flight of Discoverer 
Satellite 1056/Discoverer Booster 237/AET Payload only. Each table or 
figure is given the basic number of the section of the general STD to which it 
applies, the letter A to denote appendix material, and a number to sequence 


items in the same category. 
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Table A2-1 
NOMINAL FLIGHT PLANNING DATA 


DISCOVERER 


S/N 

Payload 

Fuel 

Oxidizer 
Launch Weight 


THOF. 


S/N 

Launch Weight 
Fuel 

Oxidizer 


LAUNCH 


Site 

Date 

Pad azimuth 

Launch azimuth 

Nominal airborne Command 5 backup 

Orbital boost time 

Downrange T/M ship location (FS Ship AG-161) 
Downrange T/M ship heading 

Programmer setting 


INJECTION 


Time 

Location 

Altitude 

Azimuth (inertial) 
Nominal velocity 


ORBIT 


Period 

Apogee 

Perigee 

Eccentricity 

Average regression rate (17 passes) 
Reset latitudes 


Inclination angle 
Re-entry T/M aircraft location (WV-2 No. 137890) 


RECOVERY 


Aircraft (type and quantity) 
Surface ships (recovery) 
Surface ship initial locations 
Surface ship helicopters 
Fecovery pass 

Predicted impact area center 
ETPD 





Liquid Oxygen 


VAFB, SM-75-3, Pad No. 4 


August, 1 

181° 28'53.86" 

172° 

20 sec 

117.5 sec 

16°00'N, 117°43'W 

353°T 

5610 seconds (Step setting 22) 


T + 3P3 

2h. 26°N, 119.2°W 
117 = 

168.6° 

26,036 ft/sec 


=n 
117 sm 
0.0375 
23.52 


20°N 
30°N orthbound) or 40° southbound ) 
60°R 


79.41 
LB°Sk'N, 164°LQ'W 


93.5 min (5610 sec) 
438 


C-119's (9), RC-121's (4), and telemetry receiving (5) 
Dalton Victory and Haiti Victory 

16°N, 157°39'W and 2k°N, 158°48.7'wW 

BRS-3 (2 on each ship) 

17 nominal — 15, 16, or 18 by special command 

2k°R, 158°48.7'w 

T + 26.6 hours 
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Table A2-2 
NOMINAL ACQUISITION TIMES 


Acquisition | Fadeout Duration 
een Time Time 
Pass Station minutes (min minutes 


|__Pess | _Station _—_i|__(minutes) | (minutes) | (minutes) _| 





Launch 5 7.6 

0.0 7-9 

4.6 8.4 
87.3 7.8 
182.8 4.7 

~ 191.2 6.0 
717.7 11.2 
811.1 4.2 
811.7 11.7 
818.9 8.0 
902.1 13.1 
910.9 11.2 
998.1 7.1 
1006.3 12.8 
1104.9 3.9 
1395.7 4.1 
Thos. 6.4 
1489. 3 7.6 
1498.9 1:6 
1584.2 6.2 
1592.8 6.8 
2120.9 8.8 
2222.7 4.9 

*Acquisition only - no T/M readout 
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Table A4-1 


INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED 
TO BE OPERATIVE AT LAUNCH 


1. Agena Telemetry 


a. Continuous Channels: 
7 - Payload quantity. Subcarrier must be present 
9 - Payload quantity.. Subcarrier must be present 
10 - Payload quantity. Subcarrier must be present 
18 - Payload quantity. Subcarrier must be present 
b. Commutated Channels 


12 - Subcarrier must be present and commutator running; 
point 38 must be present 


13 - Subcarrier must be present and commutator running 


15 - Subcarrier must be present and commutator running; points 9, 
15, and 17 must be present. Channel 17, commutator points 
7 and 21 are an acceptable substitution for Channel 15, commu- 
tator points 15 and/or 17. 


16 - Subcarrier must be present and commutator running; points 2, 
4, 6, 8, 10, 22, 25, and 26 must be present. Channel3 is an 
acceptable substitution for Channel 16, points 24 and/or 26. 
Channel 11 is an acceptable substitution for Channel 16 points 
2, and/or 4, 6, 8. 


17 - Subcarrier must be present and commutator running 


2. Capsule Telemetry and Equipment 


a. Continuous Telemetry Channels 
7 - Subcarrier must be present 
8 - Subcarrier must be present 
11 - Subcarrier must be present 
b. Acquisition Beacon 


The frequency must be within 1.5 mc of the nominal frequency 
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SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1056 


Time (Sec) 


Computer 
Running 
Time 









Signal Control Function 






-O.1 Timer reset 
f°) Start SS/D timer 
O.1 0.1 Timer reset 
1 O.21 0.1 Timer safety circuit 
167 167 Uncage gyros 
167 167 Programmed destruct lockout 
179 179 Start orbital programmer (paralleled) 
361 181 Command 28°/min yaw rate (5.0° yaw left) 
181 181 Isolate K2k from Beacon 5 
181 181 Vehicle pneumatic control 
162 181 Open pneumatics valve and spare 
181 181 Fire explosive bolts 
181 181 Fire explosive bolts 
181.5 181.5 Fire retro-rockets (paralleled) 
181.5 181.5 Arm pitch and yaw control 
261.5 181.5 Arm integrator correction 
192 192 Remove 28°/min yaw rate 
192 192 Command -45°/min pitch rate (pitchover 20.8°) 
192 192 | Arm roll B/S command 
192 192 Fire H/S cover squib 
192 192 Break 28v to Ny valve, shut down separation 
monitor 
192 192 Fire H/S cover squib 
204 20k +28v to SS/D for brake control (not effective 
until 221 sec) 
221 221 Command -2°/min pitch rate from integ. 


potentiometer (stop - 45°/min pitch rate) 
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Table A5-1 (Continued) 






Time (Sec) 


Computer 
Running 
Time 






Signal Control Function 









221 221 Connect pitch H/S command 
221 221 Arn Beacon 5 timer brake control 
2el 221 Arm integ. uncaging circuit 
221 221 Actuate delay via orbital programmer 
221 221 Roll H/S signal shunt 
#221 221 Programmed SS/D timer delay 
223 Initiate ground Commands 5 or 6 
241 221 Stop SS/D timer delay (nominally 20 sec) 
257 237 Fire ullage rockets 
257 237 Preactivate hydraulics 
257 237 Deactivate Beacon 5 timer brake control 
257 237 K21 hold-in (Commands 5 and 6 interlock) 
269 akg Arm gas generator squib. Energize K28 
(pitch and yaw pneumatic Off) 
269 ekg Connect accelerometer to integrator 
269 29 Fire helium valve and gas gen. squib (par.) 
269 2kg Engine ignition 
270 250 Pitch and yaw pneumatic off (backup) 
2/0 250 Open gas gen. fire and He squib fire circuits 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 


*This sequence is based upon a nominal trajectory: Orbital programmer set 
for 20-sec timer brake delay and no timer brake modification from Beacon 
Channel 5 or 6. 
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Table A5-1 (Continued) 






Time (Sec) 


Computer 
Running 
Time 






Signal Control Function 







270.5 250.5 Steady state thrust 

379.5 359.5 Arm pneumatic (pitch and yaw) 

379.5 359.5 Engine cut-off safety switch 

383 363 Disconnect accelerometer from integrator 

383 363 Engine shut down by integrator 

383 363 Activate pneumatic controls (de-energize K28) 

3904 374 SS/L +26v de unregulated 

394 374 Hydraulic controls shut down; shut off ullage 
rockets and de-energize K34 (paralleled) 

394 374 Command -40°/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled) 

394 374 De-energize K2i 

luge 472 Calibrate T/M 

502 482 Stop calibrate 

502 482 Open engine shut down circuit and switch 
antenna 

502 482 Enable Commands 5 and 6. Alternate recovery 
pass capability 

664 644 Command +3.55°/min pitch rate 

664 64h Connect roll H/S to yaw gyro, yaw commani 
complete 

664 644 Roll accel. output grounded 

664 644 Shut down +26v reg. ascent only power 
(paralleled) 

664 644 Auxiliary heater on 

664 644 Flight control gain change 


**The dial reading of the integrator when caged is 1775 representing a 
velocity-to-be-gained of 14,200 + 30 ft/sec. 
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Table A5-1 (Continued) 


Computer Signal Control Function 
Running 
Time 
Integrator shut down (latch down K4, K5, K6) 
Phase balance 7 A 
Phase balance ¢ B 
Accelerometer power amp return 
Telemetry Off 
$S/D timer off 
Arm SS/D timer for recovery phase 
Stop integrator caging 
SS/D timer on, H/S off 


Command -45°/min pitch rate (stop +3.5°/min 
pitch rate) 


Arm capsule ejection (squib) 


Command 3.55°/min pitch rate (stop -45°/min 
pitch rate) 


SS/L Transfer Circuit 1 

SS/L Transfer Circuit 2 

Disconnect capsule from electrical P.S. 
Shut down SS/D timer 


Command eject (paralleled) 





*Time of initiation of recovery phase 
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NOMINAL ORBIT SCHEDULE 
(Based ona 93.5 Minute Period) 


Launch 

Separation 

Start orbital timer 

Nominal fire time 

Nominal burnout and 
orbit injection 

First crossing of 
equator 

Beacon and T/M off 


Beacon and T/M on - 
reset enable 

Acquire 

65°N latitude (ref.) 

Reset signal/command 

57.6°N latitude (ref.) 


Beacon and T/M off - 
reset disable 
End of Orbit 1 


Beacon and T/M on - 
reset enable 

Acquire 

Reset signal/ command 

57.6°N latitude (ref) 


Acquire 
21.6°N latitude (ref.) 


Beacon and T/M off - 


reset disable 
End of Orbit 2 
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' Table A6-1 (Continued) 


Time Location 
Phase Event T N Latitude 
(min) (deg) 












of Orbit 3 
End of Orbit 4 
End of Orbit 5 
of Orbit 6 
of Orbit 7 


Passes 
3 thru 7 







OO000 








Acquire 

Beacon and T/M on - 
reset enable 

Reset signal/comman 

34.8°N latitude(ref 

Beacon and T/M off - 
reset disable 

End of Orbit 8 








Pass 8 
(S-N) 












Acquire 

Acquire 

Beacon and T/M on - 
reset enable . 

21.6°N latitude(ref 

Reset signal/command 

Acquire 

57.6°N latitude( ref 

Beacon and T/M off - 
reset disable 

End of Orbit 9 










Pass 9 
(S-N) 








Acquire 
Beacon and T/M on - 
reset enable 








903.0 6 
Pass 10 Reset signal/comman 906.9 20 
(S-N) 21.6°N latitude(ref 907.3 21.6 


Acquire aa 910.9 35 
57.6°N la tude (res iD 916.8 57.6 
Beacon and T/M off - 


reset disable 918.5 62 
End of Orbit 10 994.8 ¢) 
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Table A6-1 (Continued) 
Location 


N Latitude 
(deg) 


End of Orbit 11 
End of Orbit 12 
End of orbit 13 


Passes 
11 thru 13 


57.6°N latitude(ref 

Beacon and T/M on - 
reset enable 

Reset signal/commang 

34 .8°N latitude(re4 

Beacon and T/M off 
reset disable 

End of Orbit 14 


Beacon and T/M on - 

reset e e 1395.5 
Acquire 1395.7 
Reset signal/ comman 1399.7 
57.6°N latitude(ref 1400.3 
Acquire 1h02.4 
34.8°N la de(re 1405.8 
Beacon and T/M off 

reset disable 1408.6 
End of Orbit 15 1462.2 


Beacon and T/M on - 
reset enable 

Acquire 

Reset s command 

57.6°N latitude(ref 

Acquir 

34.8°N Tatitude(ref 

Beacon and T/M off - 
reset disable 

End of Orbit 16 


Beacon and T/M on, 
reset enable 

Acquire 

Reset signal/command 

57.6°N latitude(ref 

Acquire 
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Table A6-1 (Continued) 


Location 
N Latitude 
(deg) 
Pass 17 21.6 N latitude(ref 
(N-S) Beacon and T/M off 
(Con'td) reset disable 
End of Orbit 17 


Beacon and T/M on - 
reset enable 

Reset signal/comman 

57.6°N latitude(ref 

21.6°N latitude(ref 

Beacon and T/M off = 
reset disable 

End of Orbit 18 





A-5-41 


LOCKHEED AIRCRAFT CORPORATION -SEGREF MISSILES and SPACE DIVISION 





SECRET 


105 
Revised Page 
1 August 1960 


Table A6-2 


FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 
(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) 


Cross Latitude (Reference Latitude) 
fa 


T + 
















Period| Correction Time 
(sec ) (sec ) 





5376 Decrease 5152 5262 57h9 5794 
22 steps 

54.00 Decrease 5175 5285 STT4 5819 
20 steps 

5460 Decrease 5228 5340 5834 5880 
14 steps 

5520 Decrease 5281 5394 5894 5940 
8 steps 

5580 | No change} 5334 piivite) 5954 6001 

5640 No change} 5388 5503 6014 6061 

5700 Increase Shy 5558 6074 6121 
8 steps 

5760 Increase 5494 5612 6134 6182 
14 steps 

5820 Increase S57 5667 6194 62h2 
20 steps 

5880 Increase 5600 5722 6254 6302 
25 steps 

5940 Increase 5654 5776 6313 6363 
31 steps 

6000 Increase 5707 5830 6373 6423 
37 steps 

6060 Increase 5760 5885 6343 6483 
he steps 

é1en | Increase | 5813 5939 6493 6544 
48 steps 

6180 Increase 5866 5994 6553 6605 
53 steps 

A-5-42 


LOCKHEED AIRCRAFT CORPORATION SEE RE | MISSILES and SPACE DIVISION 


SEGREE PF 


Revised re 
1 August 1960 


Table A6-2 (Continued) 


Cross Latitude (Reference Latitude) 


OE 2 ns 


Increase 
59 steps 


Increase 
65 steps 


Increase 
70 steps 


Increase 
76 steps 


As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 
As directed 


As directed 
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Figure A2-1 Neminal Orbit Treces - Pesses 1 Through 3 
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Figure A2-2 Nominal Orbit Treces = Pesses 5 Through 12 
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Figure A2-3 Nominal Orbit Treces — Passes 12 Through 18 


peat . 
LOCKHEED AIRCRAFT CORPORATION MISSILES and SPACE DIVISION 


rag 53 FESETENTERIS EEE ENTE TE 
SSL ELS CFSS ESS TEST EA ILE SOL SE emma 


] FTAIT 
en GENCE NIECE ea 


Sees Seem tere fee 
i] at BLISS CLSSINELNIE ELS 
a OIE OLL ILE LL ILD OL LIL 4 


S i aoe ee = 


CLIST LLIGR OLS ST Ss 
TASAGETTOED 


ie Be ed Bae Ee 
ae ne es coe: = oe SEITE ELS 
COLITIS SINGOCLESI NGL EL 
fds] 


ane tee ee 
EE ae ivan cess SSSSITIOL EL A 


Chihkhebih LX Mebihikidikidhes 


Pk hh ih ghd ek Ahoy OL 
L____f22 Gh. ALLE FLA pence 4 Eee 


A-5-50 


LOCKHEED AIRCRAFT CORPORATION 





Th SSV¥d 


Oh SS¥d 


6£ ssvd 


cf 2 2 
Sassvd 


TE 2 0€ 
Sassvd 


ge 2 Se 
Sassvd 


2 SSVd 


QT 2 LT 
Sassvd 


gt 8 ST 
SaSsvd 


fT SSV¥d 


6 S8Vd 


2etT 


ON = RESET ENABIZ, RADAR PULSE BEACON ON, TELEMETRY PLATES ON 
OFF = RESET DISABLE, RADAR PULSE BEACON OFF, TELEMETRY PLATES OFF 


ON THRU OFF = RESET COMMAND CAPABILITY 





- 1056/237 
Revised Page 
1 August 1960 


Figure A2-4 Readout and Reset Programming 


# = MAXIMUM LATITUDE REACHED WITH ORBIT PLANE INCLINATION IS APPROXIMATELY 79.4°R 
RD = RESET DISABLE - RADAR PULSE BEACON AND TELEMETRY REMAIN ON AFTER PASS 41. 


ANN) = RESET MONITOR (RM) SIGNAL ON 


Cc] = RESET MONITOR (RM) SIGNAL OFF 
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Figure A7-2 Recovery Pass Telemetry Coverage 
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Figure A7-3 Recovery Force Deployment 
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Figure A7-4 Recovery Surface Force and Telemetry Aircreft Deployment 
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APS-20 RADAR DE- 
TECTION RANGE OF 
PARACHUTE AND 
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WAPACT 
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NOTE: DISTANCES SHOWN IN 
NAUTICAL MILES 


AIRCRAFT TO BE 
HEADING SOUTH 
AT ETPO 


Figure A7-5 RC-121 Airereft Deployment 
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NOMINAL 
iMPACT 


Pi, P2, P3, ETC = C-119 AIRCRAFT 
(CALLED “PELICANS*! 


TIGER = SPARE C-119 AIRCRAFT 
DISTANCES SHOWN IN NAUTICAL MILES 


Figure A7-6 C-119 and C-130 Aircraft Deployment 
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FOREWORD 


The basic System Test Directive, purposely omits detailed 


variable flight-to-flight data but contains information of a permanent nature 
applicable to all flights of the initial Discoverer series. Detailed data and 
directives are presented in this Appendix A tab for the Agena 1057/Thor 231 


combination and are applicable to this configuration only. 


Engineering and procedural changes pertinent to the Agena 1057/Thor 231 


combination are summarized as follows: 





Point, uring the recovery operation. 


c. C-119J aircraft assignments concerning the monitoring of cap- 
sule beacon and T/M frequencies have been modified. 


d. The tape program of the orbital programmer has been changed. 


e. The flight path azimuth will be altered by a programmed -5° 
yaw maneuver of the Agena vehicle immediately following sep- 
aration. 
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APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al GENERAL 


This section contains descriptive material which supplements the text of the 
general STD for this flight only. Material presented herein may also correct 
or supersede material in the general STD for this flight only if necessary. 
General STD changes of a permanent nature will be effected by replacement 
pages in the main text at the earliest possible date. Reference will not be 
made to this Appendix for subsequent flight operations. The following mate- 
rial is divided into general sections, with parenthetical references to rela- 


tive paragraphs in the main text provided where beneficial. 
A2 LAUNCH OPERATIONS 


A2.1 Flight Path Azimuth 


The flight path azimuth will be altered by a programmed -5° yaw maneuver 
of the Agena vehicle immediately following separation. The yaw maneuver 
will align the Agena vehicle with the Discoverer coast velocity vector and in- 
crease the resultant velocity at Agena burnout. This will provide assurance 
that the velocity required for orbit of the payload will be attained. Due to 
range safety considerations at Vandenberg Air Force Base, the launch azi- 


muth of 172° East of North remains unchanged. 
A3 ORBIT OPERATIONS 


A3.1 APL Doppler Evaluation 


A3.1.1 An additional transmitter will be employed on Agena vehicle 1057 


for evaluation purposes. This transmitter will operate continuously on 
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162 mc and 216 mc and may be used as an acquisition aid in the event the 
CWAT becomes inoperative. LMSD tracking stations will receive the signals 
on 162 mc and 216 mc on all passes, except the recovery pass, to verify 

that the transmitter is operative; no attempt will be made to record intelli- 
gible data. APL Doppler tracking stations will receive the beacon signals 


and record Doppler data on teletype tape for post-flight evaluation. 


A.3.1.2 An optical beacon will also be installed on Agena vehicle 1057. The 
beacon will be turned on by the orbital programmer while the satellite is 
within reception range of Smithsonian stations equipped with Baker-Nunn 


cameras. 


A3.2 Orbital Programmer 


The tape program of the orbital programmer has been changed, simplifying 
readout and reset operations (see Fig. A2-7). Reset "enable" and "disable" 
functions now occur simultaneously with radar pulse beacon and telemetry 
plates "turn-on" and "turn-off", and the dual reset capability is deleted. 


This allows additional command capability for payload functions. 
A4 RECOVERY OPERATIONS 


A4.1 Capsule Telemetry 


Capsule telemetry Channels 7 and 8 will measure one set of events during 

the re-entry sequence and another set of events during the recovery sequence. 
The oscillator inputs will be switched when the thrust cone is separated. 
Channel 11 will measure axial acceleration during both the re-entry se- 
quence and the recovery sequence. The subcarrier for Channel 7 will be 
turned off after thrust cone separation and will be turned on again at 5-g 
switch closure. Channels 8 and 11 will transmit data continuously throughout 
the descent trajectory. Figure A8-1 shows the nominal voltage levels which 


indicate that normal re-entry and recovery sequences nave occurred. 
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A4,2 Tracking Station Ope rations 


A4.2.1 The TLM-18 type antenna at the 

tracking station on South Point, Hawaii, will be employed in this flight to 
provide a triangulation with on the recovery pass for determining the 
capsule location at parachute deployment. The antenna will be positioned as 
a function of maximum signal strength; the azimuth, elevation, and system 
time will be recorded each time the positioning errors are minimum. At 
these times, the azimuth and elevation will be reported over the telephone 
line to so the data can be plotted manually and triangulation effected. 
When the capsule enters the ionization layer and the telemetry signal dis- 
appears, South Point will reposition the antenna to the parachute deployment 


azimuth and elevation, as directed by the 






; positioning will be in South 
Point coordinates and will be based o tracking data extrapolated to the 


blossom point. 


When the South Point Station re-acquires, after parachute deployment, the 
antenna movement will be slight so that an accurate azimuth can be deter- 
mined; this will be reported off. The South Point Station will record the 


T/M signal received for later evaluation. 


A4.3 Recovery Force Procedures 


A4.3.1 Assignments of C-119J aircraft to monitor the capsule telemetry 
and beacon frequencies during the recovery operation have been modified to 
optimize the possibility of successful recovery operations and to minimize 


requirements for ground-to-aircraft communications. 


During the nominal search configuration, the C-119J aircraft in Positions 2, 
4, 6, and 8 will search for the capsule telemetry frequency on 228.2 mc in 
the 300 kc FM mode; the remaining aircraft will sweep frequencies from 223 
me to 247 mc in the 300-kc AM mode in search of the capsule beacon signal. 
These assignments will continue from search initiation until either ETPD 

+ 25 minutes or until two or more aircraft report a solid acquisition. If the 


search has continued through ETPD + 25 minutes and no signals have been 
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reported, all aircraft will search for the capsule beacon signal. If two or 
more aircraft report a solid acquisition on the same signal, all remaining 
aircraft will search for the reported signal. If solid acquisition of both sig- 
nals is reported, aircraft which have not acquired will search for the capsule 
beacon signal. Aircraft which have solidly acquired the capsule T/M signal 
will perform the DF homing operation on that signal in the AM mode, de- 
tuning as necessary for optimum results, and will attempt to keep the signal 
locked-in until either visual acquisition of the capsule occurs or until the sig- 
nal disappears at about ETPD + 25 minutes. Either the 300-kc AM or 10-kc 


AM setting may be used for DF, depending on existing conditions. 






If a nominal orbit is achieved, hould acquire the capsule 375 seconds 


before ETPD. Upon acquisition, will determine the condition of the cap- 
sule T/M and beacon signals in the shortest possible time and report this in- 
formation over the 100-wpm/voice line to the HCC and all stations. If the 
capsule beacon is not transmitting, the HCC will inform the Command RC-121 
which will instruct the C-119J aircraft in Positions 1 and 5 to join the C-119J 
aircraft in Positions 2, 4, 6, and 8 in search for the capsule T/M signal. 

The C-119J aircraft in Positions 3, 7, and 9 will continue in search for the 


capsule beacon signal. 


A4,3.2 Should the re-entry capsule not be sighted before ETPD + 25 minutes, 
the Command RC-121 will report all signal data received to the HCC for re- 
lay to the STC. The data to be reported are aircraft or ship position, sig- 
nal bearing, and local time for each acquiring aircraft and ship at the time of 
Signal acquisition. Range and azimuth with local time and aircraft position 
will be reported for each valid radar return. The report shall also contain 
the controller's conclusions regarding the quality of reported signals and 
bearings, results of triangulation attempts, and most probable impact loca- 
tion. These data will be relayed to the STC immediately upon receipt by the 


HCC, to enable the PAC to determine the most productive search areas. 
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A5 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to the flight of Agena 
1057/Thor 231 only. Each table or figure is given the basic number of the 
section of the general STD to which it applies, the letter A to denote appendix 


material, and a number to sequence items in the same category. 
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Table A2-1 
NOMINAL FLIGHT PLANNING DATA 


Launch Weight 


S/N 

Launch Weight 
el 

Oxidizer 


LAUNCE 


Site 

Date 

Time 

Pad azimuth 

Launch azimuth 

Nominal airborne Command #5 backup 
Orbital boost time 

Downrange T/M ship location (King County) 
Downrange T/M ship heading 
Programmer setting 

Payload setting 


INJECTION 


Time 

Location 

Altitude 

Azimuth (inertial) 
Nominal velocity 


ORBIT 


Period 

Apogee 

Perigee 

Eccentricity 

Average regression rate (17 passes) 
Reset latitudes 


Inelination angle 


Re-entry T/M ship location (Pvt. Joe E. Mann) 


RECOVERY 


Aircraft (type and quantity)” 
Surface ships (recovery) 
Surface ship initial locations 
Surface ship helicopters 
Recovery pass 

Predicted impact area center 
ETPD 
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1057 
GFE 
UDMH 
IRFNA 
8651 


231 

109, 284 

RJ-1 

Liquid Oxygen 


VAFB, SM-75-3, Pad No. 5 
May 1960 

1100 PST 

218° 2h' 17.2h" 

172° 

20 sec 

117.5 sec 

16° 00'N, 117° 43'W 
352°T 

5610 seconds (Step 22) 
6 (0101 Gray Code) 


T + 368 sec 

2u° 12.7'N, 119° 7.1'W 
117 sm, 102 m 

168° 52.2" 

26,049 ft/sec 


93.43 min (5606 sec) 
437 sm, 380 mm 
117 sm, 102 nm 


rthbound) or 40°N ee 
79 1 


39° 35'N, 161° k5'w 


C-119's (9) and RC-121's (4) 


Rap ion—li story and Haiti V 
17°N, 153° 45'W and 17°N, 162° 15'w 


HRS-3 (2 on each ship) 

17 nominal - 15, 16, or 18 by special command 
1T°N, 158°w 

7 + 26.6 Hours 
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Table A2-2 
NOMINAL ACQUISITION TIMES 


Acquisition } Fadeout Duration 
Time Time Time 
Pass Station (minutes (minutes minutes 


ava 
ON 


e 


2 FS oF er Bap a 


=) 
i) 


g 
4 
8 
7 
0 
2 
2 
i 
0 
1 
2 
1 
8 
9 
1 
h 
6 
6 
2 
8 
8 
2 


Broan SOC ge eee tek 





*Acquisition only - no T/M readout 
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Table A4-1 
TELEMETERED FUNCTIONS REQUIRED TO BE OPERATIVE AT LAUNCH 


1. Vehicle Telemetry 
a. Continuous Channels: 
7 - Payload quantity. Subcarrier must be present 
9 - Payload quantity. Subcarrier must be present 
18 - Payload quantity. Subcarrier must be present 
b. Commutated Channels 
12 - Subcarrier must be present and commutator running 
13 - Subcarrier must be present and commutator running 
16 - Subcarrier must be present and commutator running 
(Points 2, 4, 6, 8, 10, 22, 24, 25, and 26 must be 
present. Timer motor frequency on Channel ! is an 
acceptable substitution for Channel 16 points 24 and/ 
or 26. Channel 11 is an acceptable substitution for 
Channel 16 points 2, 4, 6, and 8.) 


17 - Subcarrier must be present and commutator running 


2. Capsule Telemetry 
a. Continuous Channels 
7 - Subcarrier must be present 
8 - Subcarrier must be present 
11 - Subcarrier must be present 
b. Acquisition Beacon 


The frequency must be within 1. 5 mc of the nominal value 


A-6-11 


LOCKHEED AIRCRAFT CORPORATION S LE E MISSILES ond SPACE’ DIVISION 


— 


Table A5-1 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1057 


Time (Sec) 


Computer 
Running 
Time 
















Signal Control Function 


-O.1 Timer reset 
0 0 _ Start SS/D timer 
0.1 0.1 | Ftimer reset 7 
O.1 0.1 Timer safety circuit 
167 167 Uncage gyros 
167 167 Programmed destruct lockout 
178.5 178.5 Isolate K24 from Beacon 5 
178.5 178.5 Vehicle pneumatic control 
178.5 178.5 Open pneumatics valve and spare 
178.5 178.5 Fire explosive bolts 
178.5 178.5 Fire explosive bolts 
179 179 Start orbital programmer (paralleled) 
179 179 Fire retro-rockets (paralleled) 
179 179 Arm pitch and yaw control 
179 179 Arm integrator correction 
179 179 Command -5° yaw program 
192 192 End -5° yaw program 
192 192 Command -45°/min pitch rate (pitchover 20.8°) 
192 192 Arm roll B/S command 
192 192 Fire H/S cover squib 
192 192 Break 2&v to N, valve, shut down separation 
monitor 
192 192 Fire H/S cover squib 
204 204 +28v to SS/D for brake control (not effective 
until 221 sec) 
221 221 Command -2°/min pitch rate from integ. 
potentiometer 
A-6-12 
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Table A5-1 (Continued) 


Time (Sec) 


Signal Control Function 





221 221 Connect pitch H/S command 
221 221 Arm Beacon 5 timer brake control 
eal 221 Arm integ. uncaging circuit 
221 221 Actuate delay via orbital programmer 
221 221 Roll H/S signal shunt 

*221 221 Programmed SS/D timer delay 
223 Initiate ground Commands 5 or 6 
oki 221 Stop SS/D timer delay (nominally 20 sec) 
254 234 Fire ullage rockets 
254 234 Preactive hydraulics 
254 234 Deactivate Beacon 5 timer brake control 
254 234 K21 hold-in (Commands 5 and 6 interlock) 
269 2h9 Arm gas generator squib. Energize K28 

(pitch and yaw pneumatic Off) 

269 akg Connect accelerometer to integrator 
269 2k9 Fire helium valve and gas gen. squib (par. ) 
269 ekg Engine ignition 
270 250 Pitch and yaw pneumatic off (backup) 
27o 250 Open gas gen. fire and He squib fire circuits 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 


*This sequence is based upon a nominal trajectory: Orbital programmer set 
for 20-sec timer brake delay and no timer brake modification from Beacon 
Channel 5 or 6 
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Table A5-1 (Continued) 






Time (Sec) 


Computer 
Running 
Time 






Signal Control Function 







270.5 250.5 Steady state thrust 

385 365 Arm pneumatic (pitch and yaw) 

385 365 Engine cut-off safety switch 

#¥ 388 368 Disconnect accelerometer from integrator 

388 368 Engine shut down by integrator 

388 368 Activate pneumatic controls 

394 374 SS/L +28v de unregulated 

394 374 Hydraulic controls shut down; shut off ullage 
rockets and de-energize K34 (paralleled) 

394 374 Command -40°/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled) 

394 374 De-energize Kel 

4ge 472 Calibrate T/M 

502 482 Stop calibrate 

502 482 Open engine shut down circuit and switch 
antenne 

502 482 Enable Commands 5 and 6. Alternate recovery 
pass capability 

664 644 Command +3.55°/min pitch rate 

664 644 Connect roll H/S to yaw gyro, yaw command 
complete 

664 644 Roll accel. output grounded 

664 64h Shut down +28v reg. ascent only power 
(paralleled) 

664, 644 Auxiliary heater on 

664 644 Flight control gain change 


**Tne dial reading of the integrator when caged is 1725 representing a 
velocity-to-be-gained of 13,800 ft/sec. 
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Table A5-1 (Continued) 


Computer Signal Control Function 
Running 
Time 





Integrator shut down (latch down K4, K5, K6) 
Phase balance 9 A 

Arm tape recorder 

Phase balance 9 B 

Accelerometer power amp return 
Telemetry Off 

SS/D timer off 

Arm SS/D timer for recovery phase 
Stop integrator caging 

SS/D timer on, H/S off 

Command -45°/min pitch rate 

Fire payload battery heater squibs 
Arm capsule ejection (squib) 
Command 3.55°/min pitch rate 

SS/L Transfer Circuit 1 

SS/L Transfer Circuit 2 


Disconnect capsule from electrical P.S. 
Shut down SS/D timer . 
Command eject (paralleled) 





*Time of initiation of recovery phase 
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Table A6-1 


NOMINAL ORBIT SCHEDULE: DISCOVERER SERIAL NO. 2205-1057 
(Based on a 93.5 Minute Period) 


Launch 

Separation 

Start orbital timer 

Nominal fire time 

Nominal burnout and 
orbit injection . 

First crossing of 
equator 

Beacon and T/M off 


Beacon and T/M on - 
reset a 


Acquire GS 

latitude (ref.) 
ee signal / command 
57.6°N latitude (ref. ) 


Beacon and T/M off - 
reset disable 
End of Orbit 1 


Beacon and T/M on - 
reset enable 

Acquire 

Reset signal/command 

57.6°N latitude (ref) 


Acquire QM 
21.6°N latitude (ref.) 


Beacon and T/M off - 
reset disable 
End of Orbit 2 
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Location 
Latitude 


(deg) 


12.37 (742 
14.83 (890 
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Table A6-1 (Continued) 
Location 
Phase N Latitude 
(deg) 
of Orbit 3 
Passes of Orbit 4 
3 thru 7 of Orbit 5 
of Orbit 6 
of Orbit 7 


Beacon and T/M on - 
reset enable 
Reset signal/ command 
Pass 8 34.8°N latitude(ref 
(S-N) Beacon and T/M off - 
reset disable 
End of Orbit 8 


Beacon and T/M on - 
reset enable 
21.6°N latitude(ref 
Reset signa) /command 
Pass 9 reac il 
(S-N) 57.6°N 1 uae(ret fi 
Beacon and T/M off = 
reset disable 
End of Orbit 9 


Beacon &nd T/M on - 
reset enable 
Pass 10 Reset signal/comman 
(S-N) 21.6°N de(ref 
Acquire 
57 .6°N ude(ref 
Beacon and T/M off - 
reset disable 
End of Orbit 10 
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Table A6-1 (Continued) 









Location 
N Latitude 
(deg) 










End of Orbit 11 
End of Orbit 12 
End of orbit 13 






11 thru 13 









Beacon and T/M on - 
reset enable 
Reset signal/commang 
34.8°N latitude(ref 
Beacon and T/M off 5 
reset disable 
End of Orbit 14 


















Beacon and T/M on - 
reset Le 

Acquire 

Reset si 


57 .6°N 
icauire 
34.8°N latitude(ref 


Beacon and T/M off 
reset disable 
End of Orbit 15 




















Beacon and T/M on - 
reset ble 

Acquire 

Reset s 


57 .6°N ; 
oo | 
34.8°N latitude(ref 


Beacon and T/M off - 
reset disable 
End of Orbit 16 



















Beacon and T/M on, 


reset e 
Acquire ad 
Reset signal /command 
57.6°N latitude(ref 
seauire ill 
















A-6-18 


LOCKHEED AIRCRAFT CORPORATION S E C E MISSILES and SPACE DIVISION 


SEGREF 


Table A6-) (Continued) 


Pass 17 21.6 N latitude(re 

(N-S) Beacon and T/M off 

(Con'td) reset disable 
End of Orbit 17 


Beacon and T/M on - 
reset enable 
Reset signal/comman 
57.6°N latitude(ref 
21.6°N latitude(ref 
Beacon and T/M off - 


reset disable 
End of Orbit 18 
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N Latitude 
(deg) 
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FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 


Period; Correction 


(sec) 


(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) 





Cross Latitude (Reference Latitude ) 


5460 
9920 


5580 
5640 
5700 


5760 
5820 
5880 
5940 
6000 
6060 
6120 


6180 


Decrease 
22 steps 


Decrease 
20 steps 


Decrease 
14 steps 


Decrease 
8 steps 


No change 

No change 

Increase 
8 steps 


Increase 
14 steps 


Increase 
20 steps 


Increase 
25 steps 


Increase 
31 steps 


Increase 
37 steps 
Increase 
he steps 
Increase 
48 steps 


Increase 
53 steps 


5760 
5813 


5865 
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5830 
5885 
2939 


5994 
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6014 
6074 


6134 
6194 
6254 
6313 
6373 
6343 
6493 


6553 





6182 
62h2 
6302 
6363 
6423 


6483 
654k 


6605 
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Table A6-2 (Continued) 


Cross Latitude (Reference Latitude) 


Period| Correction 


Increase 
59 steps 


Increase 
65 steps 


Increase 
70 steps 


Increase 
76 steps 


As directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 


directed 
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Figure A2-1 Nominal Orbit Traces - Passes 1 Through 3 


A-6-26 


LOCKHEED AIRCRAFT CORPORATION S E G R E | MISSILES ond SPACE DIVISION 























Figure A2-2 Nominal Orbit Traces - Passes 8 Through 12 
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Figure A2-3 Nominal Orbit Traces - Passes 14 through 17 
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Figure A2-4 Nominal Orbit Traces - Passes 23 Through 27 
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Figure A2-5 Nominal Orbit Traces - Passes 29 Through 34 
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Figure A2-6 Nominal Orbit Traces - Passes 38 Through 43 
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Readout and Reset Programming 


# = MAXIMUM LATITUDE REACHED WITH ORBIT PLANE INCLINATION I8 APPROXIMATELY 79.4°N 
a = REBET ERABLE, RADAR PULSE BEACON, AND TELEMETRY PLATES REMAIN ON AFTER PASS 41 


Figure A2-7 
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Figure A5-1 Launch Phase Nominal Trajectory 
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Re-Entry Trajectory 


Figure A7-1 
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Figure A8-2 Nominal Payload Function Wave Trains 
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FOREWORD 


The basic System Test Directive purposely omits variable flight-to-flight 


data but contains information of a permanent nature applicable to all flights 


of the initial Discoverer series. Detailed data and directives are presented 


in this Appendix A tab for the Discoverer Satellite 1058/Discoverer 


Booster 246/AET Payload combination and are applicable to this configura- 


tion only. 


Engineering and procedural changes pertinent to this flight are as follows: 


a. 
b. 


An AET Payload will be installed 
The capsule nominal impact latitude is 24°N 


The Recovery Force deployment is revised. Primary 
emphasis on air retrieval has been retained in the 
60 x 200 -nautical mile nominal impact area 


V-2 telemetry aircraft will be stationed southwest of 
to record recovery capsule separation events 


The Pvt. Joe E. Manntelemetry ship will not participate 

in this operation. All references to the Pvt. Joe E. Mann 

in the basic section will not be applicable for this Discoverer 
Vehicle 


Telemetry receiving facilities established at Christmas Island, 
South Point, Hawaii, and Barking Sands, Kauai, will be re- 
tained to aid in the recovery operation 


JC-54 telemetry receiving aircraft will be stationed south 
of the primary recovery area to aid in the recovery operation 


The RC-121 aircraft and the HCC will be equipped with 
single sideband radio equipment 


HCC-STC communications during the recovery operations 
will be augmented by the addition of two voice lines (toll 
telephone) 


BeT3 
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“SECRET 





j. If available the C-130 aircraft from Edwards AFB will be 
incorporated as part of the Recovery Force 


The JHU/APL Doppler transmitter will not be carried on 
this vehicle 


The optical beacon will be programmed on over twelve 
Smithsonian Astronomical Observator 


camera stations 
m. TaD 222155 sacri will be utilized as 
an attive g and telemetry recording station. 
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- APPENDIX A 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


This section contains descriptive material which supplements the general 

text of the STD for this flight only. Material presented herein which may 
conflict with information and/or procedures in the general text has pre- 
cedence due to operations peculiar to the mission of Discoverer Satellite 1058. 


Reference will not be made to this Appendix for subsequent flight operations. 
A2 CONFIGURATION 


A2.1 Discoverer Satellite 


A vehicle instrumentation list is included in the Detailed Test Objectives, 


A2.2 Recovery Capsule 
Az2.2.1 An AET Payload will be carried in the recovery capsule. 


A2.2.2 A 1.2-watt telemetry transmitter in the recovery capsule will 
transmit information on the operation of capsule components. Telemetry 
Channels 7, 8, and 11 will be used. 


Az. 3 Ground Stations 


A2. 3,1 rhe «2 xing Station will be utilized as an 


active tracking and telemetry recording station. ex have a 


VERLORT Radar and a tri-helix antenna with capability to slave either - 


A-7-5 
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antenna system to the other. The equipment consists of the complete 
Tracking Station, thus having complete command and telemetry 


readout and recording capability. 


A2. 3.2 maf: provided with a panadapter to aid in the acquisition of 
the AM capsule beacon transmitter signal and subsequent determination 


of the frequency deviation from nominal. 


A2. 3.3 Additional telemetry receiving equipment is installed at the PMR 


sition and tracking capability. Th 60-foot antenna at South Point 


facility at South Point, Hawaii, to a: that station's telemetry acqui- 
will be used for triangulation on the descending capsule. A quad-helix 
antenna is also installed for this operation with additional telemetry 
receivers as the 60-foot antenna does not have automatic tracking and has 
a narrow beam width which decreases the 60-foot antenna's ability to 


acquire the capsule. 


A2. 3.4 The PMR telemetry receiving facility at Barking Sands, Kauai, 


will be used. 


A2.3.5 The telemetry receiving station installed on Christmas Island will 
be used for capsule detection and telemetry reception range near the 
equator. The Christmas Island facility has a quad-helix antenna, three 
Nems-Clarke 1302-A telemetry receivers, a timing system, recorders, 


and UHF, HF, and SSB communication equipment. 


A2.3.6 The optical beacon will be turned on over twelve Smithsonian 
Astronomical Observatory camera stations during this flight. A TWX 
has been sent to AF BMD defining the beacon programming and referencing 
the station reporting procedures contained in the APL Doppler supplement 


prepared for Discoverer XIV. 
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A3 LAUNCH OPERATIONS 


A3. 1 Launch Time 


A3.1.1 In order to obtain adequate data from the sun position indicators, 
the time of launch should be between 1200 PDT and 1600 PDT. 


A3. 1.2 In order to obtain data with increased accuracy from the sun 
position indicators, the preferred time of launch is between 1300 PDT 
and 1500 PDT. 


A3.2 Recovery Force Readiness Launch Criteria 


A3.2.1 With the exception of Paragraph 4.3.8, the launch criteria listed 
in Section 4. 3 of the basic STD are applicable to this flight operation. 
Paragraph 4. 3.8 is revised so that the following minimum Recovery Force 


with all search and recovery equipment operable must be met: 


Four RC-121 radar aircraft 
Eight C-119J recovery aircraft 
Two surface ships 

WV-2 aircraft No. 137890, 


Peg e 


A3.3 Telemetry Calibrations 


Telemetry calibration data for real-time measurements are included in the 
notes of Table A8-1. These data are to be checked by LMSD/61-71 and 
verified ina TWX to LMSD/61-41 and the STC not later than two days 


prior to launch. 
A4 ORBIT OPERATIONS 


A4. 1 Alternate Re-entry Selector 


The alternate re-entry selector will function as described in Paragraph 6. 4. 7. 


However, the area between 64° and 48°N latitude should be avoided when 
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transmitting alternate re-entry selector commands on Passes 15. 16, or 17 


instead of the 55° to 40°N latitude range previously used. 


A4.2 Recovery Force Tracking on Pass 2 





All land and surface telemetry stations participating in recovery operations 
Christmas Island, South Point, Barking Sands, Haiti Victory, and 
Dalton Victory) will track the satellite telemetry signal during Pass 2 and 


will report the following data to the HCC for correlation: 


a. Time of acquisition 


b. Signal direction (azimuth and elevation at acquisition, at 
one-minute intervals, and at fade) 


c. Strength of signal 
d. Signal deviation from nominal frequency 


Time of signal fade. 
A5 RECOVERY OPERATIONS 


A5.1 General 


The tracking stations will track the Discoverer Satellite two passes preceding 
the recovery pass and transmit the tracking data to PAC. The computer 

will calculate the correct time for transmission of the reset command on 

the pass preceding the recovery pass to provide a vernier time adjustment 
for the recovery sequence. Thoin then transmit the reset command 
on the pass preceding the recovery pass in accordance with instructions 
received from the STC and will report the time of transmission of this 
command as well as the verification of receipt. Receipt of a reset command, 
by the satellite, on the pass preceding the recovery pass, will result in 

final adjustment of the orbital programmer 50 the recovery sequence will 


be initiated at the proper time. 
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A5.1.2 Capsule separation will occur at approximately 49. 4°N latitude and 
the nominal impact point will be 24°N latitude and 158° 48.7' W longitude. 
This nominal impact point was established to provide elemetry 
coverage of the parachute deployment sequence at the nominal latitude for 


all orbit periods within one minute of nominal. 


A5.1.3 The surface and airborne Recovery Force will be deployed to cover 
an extended area. In general, six C-119J and two RC-121 aircraft and one 
victory ship will be deployed in the primary recovery area; the other victory 
ship, three or four C-119J, two RC-121, two telemetry aircraft, and one 
C-130 aircraft, if available, will be deployed to provide capsule detecting 
and telemetry receiving capabilities in the extended recovery area. A 
telemetry receiving station is installed on Christmas Island in the extended 
recovery area. Figure A7-3 shows the deployment of the Recovery Force 
for the nominal period and for periods varying one and one half minutes 


from nominal. 


A5. 1.4 Telemetered data on the recovery pass are to be observed by the 
| Tracking Stations and the WV-2 aircraft No. 137890 for 
indications of separation and re-entry. The data to be observed are listed 
in Table A8-1l. Some of these data will be reported to the STC by voice 
and all data listed will be transmitted to the STC by 60-wpm teletype, 


following the pass, to assist the HCC in the recovery operation. 


A5.1.5 The following information is required from the elements of the | 
Recovery Force and participating land facilities by the HCC if a signal 
from the capsule is acquired on the recovery pass: signal source, time 
of acquisition, signal direction, strength of signal, signal deviation from 
nominal frequency, time of fade, and visual sighting information. The 
signal direction (azimuth and elevation) is to be given at acquisition, at 
one-minute intervals, and at fade. The victory ships will also report the 


deployment and the status of their helicopters. 
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A5.1.6 The real-time data readout and other references to the separation 
sequence of events or the recovery sequence of events will be identified 

by using the appropriate code word for separation or recovery, followed by 
the event numbers as specified in 


A5.1.7 The capsule beacon transmitter and flashing light will continue to 





operate for 20 hours. A soluble salt plug will ensure that the capsule will 


sink if not recovered within 48 +8 hours after water impact. 


A5.2 Recovery Capsule Sequence of Events and Instrumentation 


A5.2.1 The recovery phase of operations will commence withi elem- 
etry range on the recovery pass when the orbital programmer restarts the 
SS/D timer. Significant events which will occur during the capsule separation, 
re-entry, and recovery sequences are listed in the following paragraphs 


with T = 0 defined as the time of capsule/Agena mechanical separation. 


A5.2.1.1 Capsule Separation Sequence 








Time Signal Source Event 
T - 94.5 sec Orbital Programmer 1. Restart SS/D timer 


z. Telemetry battery 
activated 


3. Capsule telemetry 
filaments ''on"' 
T - 79.5 sec SS/D Timer (arm signal) 1: Capsule telemetry plates 
Non!"! 


2. Ignite thermal relays to 
arm thrust cone pro- 
grammer 


3. Capsule beacon ''on" 


4. Command -45°/ min 
pitch rate 
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Signal Source 


SS/D Timer (transfer 


signal) 


Electrical Disconnect 


Pyro Fires 


SS/D Timer (separa- 


tion signal) 


Time 
T - 2.5 sec 
T-41.5 sec 
T -0O sec 
T+41.9 sec 


T/C Programmer 


Event 1 


T + 3.15 sec 


T/C Programmer 


Event 2 


T+ 13.9 sec 


T/C Programmer 


Event 3 


T + 15.4 sec 


T/C Programmer 


Event 4 
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Event 


Command +3.55°/ min 
pitch rate 


Ignite electrical discon- 
nect delay pyro (delay 
tolerance 500 to 1320 
milliseconds) 


Ignite thrust cone pro- 
grammer thermal bat- 
teries 


Ignite recovery system 
thermal battery 2A8 


Ignite pyro switches 
2A4A2S1 and S2 to arm 
thermal battery 2A7BT-1 


Capsule/satellite cable 
disconnected 


Thrust cone programmer 
started (ground loop 
lifted) 


Pin-puller squibs ig- 
nited (0 to 7 milliseconds 
delay) 


Four springs push off 
capsule to about 1.7 
ft/sec 


Spin valve actuated. cap- 
sule spins up to about 
60 rpm in 0.8 sec 


Retro-rocket ignited, 
capsule receives approx- 
imately 4-g acceleration 
for approximately 9 sec 


De-spin valve actuated, 
capsule de-spins to 
about 10 rpm 


Ignite electrical discon- 


nect and explosive sep- 
aration bolts 
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A5.2.1.2 Capsule Re-entry Sequence 





Approximate 
Time Altitude 
T +235 sec 350, 000 ft 
T + 344 sec 186, 000 ft 
T + 393 sec 120, 000 ft 


A5.2.1.3 Capsule Recovery Sequence 


Approximate 
Time Altitude 


T + 470 sec (5-g switch 55,000 ft 
closure +126 sec +2 sec) 
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Event 





Ionization layer entered; 
RF blackout begins 


5-g switch closes per- 
mitting battery 248 to 
ignite thermal battery 
BT-1 which in turn fires: 


(a) Dimple motors to 
start mechanicaltimer 


(b) Pyro switches to al- 
low 28v from thermal 
battery 248 to feed the 
timer switch, removes 
squib of thermal bat- 
tery 2A7BT1 from 
thermal battery 2A8. 
and arms thermal 
batteries 2A7BT2 
and 2A7BT3 


Leave ionization layer; 
RF blackout ends 


Event 





Battery 2A8 ignites 
thermal batteries 2A7BT2 
and BT3, and delay pyro 
switches 2A4A1S1 and 

S2 (1 sec delay) 


The delay pyro switches 
disconnect their own 
squibs, the squibs of the 
thermal batteries. un- 
short the squibs of pyro 
switches 2A4A153 and 
S4, and unshort the chute 
cover ejection pistons 
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Approximate 
Time Altitude Event 


3. The action of switches 
Sl and S2 also permits 
batteries BT2 and 3 to 
ignite the ejection pistons 
and pyro switches 
2A4A1S3 and S4 


4. The ejection pistons blow 
off the chute cover, which 
pulls out the pilot chute, 
which in turn pulls out 
the main chute bag. The 
main chute bag brings 
out the chute in a reefed 
condition 


5. Time delay pyrotechnic 
cutter disreefs the main 
chute and permits de- 
ployment (4 sec). 


6. As the chute system de- 
celerates the capsule, 
the ablative shell, re- 
leased from the capsule 
when the ejection pistons 
fired, falls clear of the 
capsule 


7. Actuation of pyro switches 
S3 and S4 apply +l2v (from 
batteries contained in 
the capsule beacon) to 
the light beacon 


8. Radar reflective chaff, 
packed with the chute, 
falls free as the chute 
emerges from its bag. 


A5.2.2 Recovery capsule telemetry Channels 7, 8, and 11 will be used to 
obtain capsule performance information. Channels 7 and 8 will measure 
one set of events during the separation sequence and another set of events 
during the recovery sequence. The oscillator inputs will be switched when 
the thrust cone is separated. Channel 1] will measure axial acceleration 


during both the separation sequence and the recovery sequence. 
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The subcarrier for Channel 7 will be turned off after thrust cone separa- 
tion and will be turned on again at 5-g switch closure. Channels 8 and 11 


will transmit data continuously throughout the descent trajectory. 


Figure A8-1 shows the nominal voltage levels which indicate that normal] 
separation and recovery sequences have occurred. The capsule telemetry 
signal has a bandwidth of £50kc; capsule telemetry receivers are to be 
adjusted accordingly. The capsule telemetry battery will supply power for 


at least 15 minutes. 


A5. ) Eee Station Recovery Operations 


A5. 3.1 On the selected recovery pas hin receive the Discoverer 
Satellite CW acquisition transmitter signal on 232.4 mc and the Discoverer 
Satellite telemetry signal on 237.8 mc as usual. In addition, receiving 
equipment will be tuned to 228.2 mc to receive the capsule telemetry signal 
and to 235.0 mc (with a +12-mc search scan) to receive the capsule beacon 


transmitter signal. 


A5. 3.2 The win read out real-time telemetry quantities listed in 
Table A8-1 and report them to the STC over the voice line immediately 
as they occur. After thrust cone ejection or twenty seconds after capsule 
separation, whichever is first, th will read out additional capsule 
separation data that will be recorded on an oscillograph/Datarite. Every 
attempt will be made to determine the system time of capsule separation 
and to qualitatively assess the capsule separation and retro sequence be- 
fore signal fade. If all events appear normal, th eal time verbal 
report will consist of the system time of separation (with the appropriate 


code word) followed by a statement that all events were normal. 


A5. 3.3 Immediately after completion of the pass on submit a com - 
plete separation data report tothe STC. If the capsule is recovered or at 
least visually acquired before these data are available, the requirement 


for these data may be waived by the STC. 
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A5.4 Re-entry Telemetry Aircraft Operations (WV-2 No. 137890) 


A5.4.1 The re-entry telemetry aircraft, WV-2 No. 137890, will be 
positioned approximately 30 nautical miles south of the capsule separation 
point, directly under the orbiting satellite on the recovery pass to receive 
recovery capsule telemetry signals during satellite re-orientation, cap- 
sule separation, and the initial re-entry trajectory. The nominal on-station 
position of this aircraft at capsule separation will be 48° 54' N latitude 

and 164° 49' W longitude with an aircraft course of 163° true. However, 
immediately following computation of the actual orbit ephemeris, the STC 
will determine the actual separation time and the deviations from nominal 
aircraft position and course required to place the aircraft 30 nautical miles 
south of the separation point and parallel to the orbit path, and will transmit 


this information to for relay to the aircraft commander. 


A5.4.2 The re-entry telemetry aircraft will depart with sufficient time to 
arrive on station no later than separation time (T) -30 minutes. Single 
sideband radio communications will be established with Bon the following 
operational frequencies for an equipment status report at T - 30 minutes, 


for acquisition instructions, and for data relay: 


a. 17624.0 ke -- primary 
b. 6741.0 ke -- secondary (1) 
11214.0 ke -- secondary (2). 


Alternate single sideband communications may be established with the HCC 
on 11214. 0 ke if th net becomes inoperative. However, transmissions 
by the telemetry aircraft on 11214.0 kc should be avoided after T + 5 minutes 
due to possible interference with Recovery Force communications. Radio 
silence will be maintained by the re-entry telemetry aircraft while receiving 


telemetry signals to avoid r-f interference with data recording. 


A5.4.3 At T - 10 minutes, the re-entry telemetry aircraft will assume an 
inbound course (nominal 163° true) designed to cross the on-station position 


at T - 0. This heading will be varied to optimize maximum signal strength. 
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A5.4.4 Search operations will be initiated at T - 10 minutes with the 
single helix antenna operating at an elevation scan of +30° about a mid- 
point of 120° (0° elevation reference with antenna horizontal and pointing 
toward the nose of the aircraft). The telemetry aircraft will search for 
the capsule telemetry signal on 228.2 mc. However, the vehicle telemetry 
signal at 237.8 mc may be received first, in which case the single helix 
will track on the vehicle telemetry until acquisition of the capsule telemetry 
signal. If no signals are received by T-0, the antenna search elevat:on 
scan midpoint will be decreased 10°/minute until T + 5 minutes; at 

T + 5 minutes the antenna will be fixed at 30° elevation. Tracking or 
search operations will be terminated at signal fade or at T + 10 minutes 


if no signals are received. 


A5.4.5 Immediately following fade of the telemetry signal, the re-entry 
telemetry aircraft will advise the via SSB radio the time of signal 
acquisition and fade to the nearest second in GMT, and the deviations from 
nominal frequencies. The real-time data readout and reporting requirements 


are listed in Table A8-1. | relay this information to the STC. 


A5.5 a. racking Station Recovery Operations 


A5.5.1 Approximately fifteen minutes before acquisition on the recovery 
pass, . search the frequency range from 223 to 247 mc and log 
the frequency, azimuth, and type of modulation of any signals received to 


reduce the possibility of confusion from interference signals. 


A5.5.2 On the recovery pass, nein track the Agena telemetry signal 
with the tri-helix antenna and the capsule telemetry signal with the TLM-18 
antenna. Acquisition of the Agena telemetry signal with the tri-helix 

antenna will be accomplished using standard acquisition procedures. Pro- 
cedures for acquisition of the capsule telemetry signal by the TLM-18 antenna 
will vary as a function of the actual orbit and predicted impact point. In 


general, the TLM-18 will be positioned at the impact point azimuth using a 
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sector scan. The amplitude of the sector scan will be 20° (£10°) for impact 
azimuths between 345° and 15°. The scan amplitude will be increased 
3/4° for each 1° of azimuth over 15° for the eastern sector or under 345° 


in the western sector. 


The TLM-18 antenna acquisition elevation will be 2°. Until acquisition of 
the capsule signal by the TLM-18, one receiver operating on signals from 
the tri-helix will be tuned to the 228.2-mc capsule telemetry signal. If 
the capsule telemetry signal is acquired with the tri-helix before TLM-18 
acquisition, the tri-helix will be positioned on the capsule until definite 
TLM-18 acquisition after which the tri-helix will resume tracking on the 
satellite telemetry signal. If the TLM-18 loses the capsule signal, the 
tri-helix will be positioned to assist in reacquiring the capsule signals. 
TLM-18 angle data recorded after auto track has been established, will be 
transmitted to the PAC when requested by the System Test Director, 


A5. 5.3 | ea report the system time of acquisition and deviations from 
nominal frequencies to the STC as soon as possible. When the TLM-18 
azimuth rate approaches 0°/ second or when the telemetered capsule re- 
covery events are received, ill report antenna azimuth and elevation 
immediately to the STC and the HCC. will aiso report confirmation of 
capsule separation and telemetered recovery events to the STC as specified 


in Table A8-1 and record all capsule telemetry signals on magnetic tape. 


A5. 5.4 All antenna bearings from South Point and Barking Sands, subsequent 
to acquisition, will be reported to These bearings will be relayed 
immediately to the STC and the HCC oy Rae plot the South Point 
bearings, the Barking Sands bearings, and its own bearings to determine 

the approximate capsule trajectory and will relay these data to the STC 


and the HCC over the voice control line. 
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A5.6 South Point Facility Recovery Operations 





A5.6.1 For this operation either the manually-slewed Canoga or the 
motor-driven radiation quad-helix antenna and two Nems-Clarke 1302-A 
receivers will be utilized at the PMR facility at South Point. Hawai. 


Existing communications, recording, and timing systems will be used. 


A5.6.1.1 If the orbit period is such as to permit nominal re-entry or 
re-entry west o South Point will scan +90° about a 270° azimuth at. 
an antenna elevation of 10° at the rate of once per 15 seconds from ETPD - 0 


until ETPD + 3 minutes. 


A5.6.1.2 If the satellite path is between ffiMana South Point, the quad-helix 
antenna will scan +90° about a 180° azimuth at the rate of once per 15 seconds 
from ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be 
varied cyclically from 10° to 70° to 10° in 20° steps at the rate of one 


step per scan. 


A5.6.1.3 If the satellite path is east of South Point, the quad-helix antenna 
will scan +90° about a 90° azimuth at the rate of once per 15 seconds from 
ETPD - 0 until ETPD + 5 minutes. The antenna elevation will be varied 
cyclically from 10° to 70° to 10° in 20° steps at the rate of one step 


per scan. 


A5.6.2 If no capsule signals are acquired before ETPD + 5 minutes, the 
quad-helix antenna will be positioned at 180° azimuth and 10° elevation. 
and the telemetry receivers will be monitored until ETPD + 30 minutes. 


If cquires the capsule signals, it will provide South Point with 





acquisition information. 
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A5.6.3 Once acquisition is achieved with the quad-helix antenna, the 
60-foot antenna will attempt to track the capsule, using the narrower 
beamwidth to obtain more accurate bearings at and after parachute 
deployment. All acquisitions will be reported immediately to The 
capsule parachute deployment telemetry sequence and the antenna azimuth 
at parachute deployment will be reported. If the parachute telemetry 
sequence is not received before signal fade, the system time of fade and 
the antenna azimuth and elevation will be reported. Subsequent to ac- 
quisition, South Point will report antenna bearings t All 60-foot 
antenna data, position azimuth and elevation, and suitable timing signal 
will be recorded on magnetic tape as this tape will be delivered to the 


HCC for transmittal to Sunnyvale. 


A5.7 Barking Sands Facility Recovery Operations 


A5.7.1 The PMR facility at Barking Sands, Kauai, will be augmented by 


the addition of an LMSD tri-helix antenna. Barking Sands will maintain 





communication with via toll telephone for exchange of tracking and 
acquisition data. At ETPD - 15 minutes, Barking Sands will position the 
tri-helix antenna at the acquisition azimuth and 10° elevation. From 
ETPD - 5 minutes until ETPD + 5 minutes, the Barking Sands tri-helix 
antenna will scan +90° about a 0° azimuth at the scan rate of 10° per 
second. Barking Sands will search for the capsule telemetry signal. 
Barking Sands is directed not to activate any tracking radars during the 


operation. 


A5. 7.2 Subsequent to acquisition, Barking Sands will report antenna 
bearings tof All acquired capsule telemetry signals will be recorded 


on magnetic tape with a timing signal. 
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A5.8 Christmas Island Facility Recovery Operations 


A5.8.1 A quad-helix antenna. three Nems~Clarke 1302-A receivers, a 
seven-track magnetic tape recorder, a timing system, and a communication 
system are temporarily installed on Christmas Island to provide telemetry 


reception and capsule capabilities near the equator. 


A5. 8.1.1 If the satellite path is east of Christmas Island. the quad-hel:x 
antenna will scan +90° about a 90° azimuth at the rate cf once per 15 seccnds 
from ETPD + 3 minutes until ETPD + 8 minutes. The antenna elevation 
will be varied cyclically from 10° to 70° to 10° in 20° steps at the rate of 


one step per scan. 


A5.8.12 If the satellite path is west of Christmas Island, the quad-helix 
antenna will scan +90° about a 270° azimuth from ETPD + 3 minutes until 
ETPD + 8 minutes. The antenna elevation will be varied cyclically from 


10° to 70° to 10° in 20° steps at the rate of one step per scan. 


A5. 8.1.3 If the satellite path is a near overhead pass at Christmas Island 
(#2° W longitude), the quad-helix antenna will scan 360° in azimuth at the 
rate of once per 30 seconds from ETPD + 3 minutes until ETPD + 8 minutes. 
The antenna elevation will be varied cyclically from 10° to 70° to 10° 1n 20° 


steps at the rate of one step per 360° azimuth. 


A5.8.2 The Christmas Island Facility will maintain continuous UHF and HF 
communications with the southern JC-54 telemetry aircraft for exchange of 
acquisition and tracking information and will relay this information to the 


HCC as soon as possible over the SSB radio. 


A5.8.3 If no capsule signals are acquired before ETPD + 8 minutes, the 

quad-helix antenna will be positioned at 180° azimuth and 10° elevationand 
the telemetry receivers will be monitored until ETPD + 30 minutes. Ifne 
signals are acquired before ETPD + 30 minutes, a negative report will be 


submitted to the HCC over SSB radio. 
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A5. 8.4 Once acquisition is achieved, the quad-helix will manually track 

the capsule, and the telemetry and beacon signals will be recorded on mag- 
netic tape. Immediately after the parachute deployment telemetry sequence 
is recorded, Christmas Island will so report to the HCC over the SSB radio. 
The antenna azimuth will be reported to the telemetry aircraft over UHF or 


HF radio immediately after acquisition and at parachute deployment 


A5.9 Victory Ship Recovery Operations 


A5.9.1 Each of the two Victory Ships in the Recovery Force will be equipped 
with a manually-operated quad-helix antenna and one additional telemetry 
receiver to augment its telemetry receiving capabilities. The Victory Ship 


deployment is shown.in Figures A7-3 and A7-4. 


A5.9.1.1 The Haiti Victory will be positioned 10 nautical miles west of 
the nominal impact point and will receive and record capsule telemetry if 
the capsule impacts in the predicted recovery area. The quad-helixantenna, 
until acquisition, will scan +90° about 360° azimuth at the rate of once per 
15 seconds beginning at EPTD - 5 minutes. From ETPD - 5 minutes until 
ETPD - 60 seconds, the antenna elevation will be maintained at 10°. After 
ETPD - 60 seconds, the antenna elevation will be increased 20° per scan 
from 10° to 70°. At ETPD + 15 seconds, the scan mode will rotate 180° 
to scan the southern sector. The antenna elevation will be decreased from 
70° to 10° at the rate of 20° for each 15-second scan during this search of 
the southern sector. If the capsule signals are not acquired by ETPD 

+2 minutes, the antenna elevation will be raised from 10° to 30°, and a 
360° azimuth scan will be initiated at the slewing rate of 10° per second 


and continued for two minutes. 


If the capsule signals are not acquired by ETPD + 4 minutes, the antenna 
will be positioned at 180° azimuth and 10° elevation and the telemetry re- 
ceivers monitored until ETPD + 30 minutes. When the capsule signals 
are acquired, the antenna will begin manual tracking as a function of maxi- 


mum signal strength and all telemetry and beacon signals will be recorded ~ 
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on magnetic tape. The D/F equipment will be operated ncrmally and used 





to obtain refined capsule directional data after acquisition. When the cap- 
sule bearing becomes steady, the Haiti Victory will report position and 
capsule bearing to the northern Command RC-121 over UHF and to the HCC 
through PMR immediately and proceed in the direction of the acquired sig- 
nals, If the capsule signals are not acquired. the Haiti Victory will so re- 
port over SSB radio through PMR to the HCC at ETPD + 30 minutes. 


A5.9.1.2 The Dalton Victory will be positioned at 14° N latitude for the 
nominal case directly under the satellite path on the recovery pass to enable 
reception of the capsule telemeter signal and the capsule beacon signal be- 
tween and Christmas Island. The quad-helix antenna, until acquisition, 
will scan +90° about 360° azimuth at 10° elevation at the rate of once per 
15 seconds from ETPD - 0 until ETPD + 3 minutes. From ETPD + 3 m:n- 
utes until ETPD + 5 minutes, the quad-helix antenna will give full area 
coverage by scanning +90° about 360° azimuth with antenna elevation in- 
creasing and decreasing from 10° to 170° to 10° in increments of 20° per 
scan. The scan rate will be once per 15 minutes. After ETPD + 5 minutes 
the antenna will be positioned at 10° elevation and 180° azimuth. In the 
event the Dalton Victory acquires the capsule signals. the telemetry will 

be recorded on magnetic tape, and antenna acquisition and bearing will be 
immediately reported through PMR to the HCC. When the parachute de- 
ployment telemetry sequence is received. or when the antenna azimuth 
becomes constant, whichever is first, the Dalton Victory will so report 
verbally over SSB radio through PMR to the HCC and provide ship positicn 
and antenna azimuth and elevation. If no capsule signals are acquired by 
the Dalton Victory, a negative verbal report will be submitted over SSB 
radio through PMR to the HCC at ETPD + 30 minutes. 


A5.10 Airborne Recovery Force Deployment 


A5.10.1 The Airborne Recovery Force deployment for a nominal orbit 
period and periods differing from nominal by one and one-half minutes is 


presented in Figure A7- 3. The Force will be deployed with sufficient 
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search and recovery aircraft in the 6G x 290-nautical mil2 nominal 


impact area to ensure aerial recovery capabilities. 


The capsule detection range will be extended south of the norninal impact 
area by redeploying those C-119, RC-121, and C-130 aircraft not required 
in the nominal impact area. It will be extended 400 nautical miles south of 
the nominal impact area if Pelican 10 is a C-119 aircraft and 440 nautical 
mules south if the C-130 aircraft is available to serve as Pelican 10. Air 
retrieval will be attempted in this area, but emphasis will be on detection 


and surface recovery. 


A5.10.2 The RC-121 search radar aircraft will be deployed to provide 
dual radar coverage of the primary recovery area and the extended recovery 
area (see Fig. A7-5). Each of the RC-12)] aircraft will be equipped with 
SSB radio for direct communication with the HCC without compromising 
HF communication with the C-119 and C-130 aircraft. Due to the extended 
deployment of the recovery aircraft, there will be two Command RC-121 
aircraft and two primary HF frequencies: one for the northern sector and 
one for the southern sector. The two primary HF frequencies will be 
assigned by the HCC. A B-47 aircraft will depart for Hickam AFB from 
AFFTC following confirmation of successful orbit injection. This aircraft 
will fly a radar peaking mission for the on-station RC-121 aircraft prior 


to the recovery pass. 


AS. 10.3 Six C-119J recovery aircraft will be deployed in the primary 
recovery area 10 nautical miles from the satellite path at 40-nautical mile 
intervals along the satellite path. The remaining three or four C-119's 
and the C-130 aircraft, if available, will be deployed in the extended re- 


covery area. The recovery aircraft deployment is shown in Figure A7-6. 


A5.10.3.1 The C-119 aircraft operating procedures will remain much the 
same as in previous operations. The mission of the C-119 aircraft in the 
primary recovery area will remain acquisition and aerial recovery of the 


capsule. The mission of the C-119 aircraft and C-130 aircraft, if available, 
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in the extended recovery area will be primarily capsule acquisition, with 
aerial recovery secondary since insufficient aircraft are available to provide 
adequate retrieval capability. If used as Pelican 10, the C-130 airc raft will 
be positioned at the highest altitude consistent with gross weight and proper 


cruise control and will not attempt aerial recovery above 15,000 feet. 


A5.10.3.2 Ali C-119 and C-130 aircraft will search for and use the D/F 
equipment on the capsule beacon signal. ma report the frequency devi- 
ation of the capsule beacon to the HCC through the STC. The HCC will relay 
the frequency deviation to the recovery aircraft through the Command RC-121's. 
This will permit the FLR-2 operators to search +3 mc about the reported fre- 
quency. If the capsule beacon signals are not acquired by ETPD + 60 seconds, 
the frequency scan will be increasedto +l2 mc. If the RC-12] aircraft obtain 
solid radar returns from the capsule parachute and the chaff but the C-119 
aircraft are unable to acquire the capsule beacon signal, the FLR-2 operators 


will search for and use the D/F equipment on the capsule telemetry signal. 


A5.10.4 The WV-2 will perform an FIC survey of the predicted impact area 
and will assume a final position 120 nautical miles south and 100 nautical miles 
west of the predicted impact point by ETPD - 30 minutes. This WV-2 will 
communicate with the Recovery Force on the northern primary HF frequency, 
will search for the capsule signals, and will attempt to derive a D/F bearing 
from any of the signals acquired. All telemetry signals received will be re- 
corded. Signal acquisitions, frequency deviations, and bearings will be re- 
ported as directed by the HCC Task Force Commander aboard the northern 
Command RC-121. 


A.5.10.5 Available JC-54 telemetry aircraft will be deployed along the satel- 
lite flight path as shown in Figure A7-3. Telemetry reception range of these 
aircraft is expected to be 120 to 150 nautical miles. Placement of these air- 


craft for a nominal orbit will be as follows: 
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Aircraft Position 
No. Priority Position 
1 2 210 nm north of Dalton Victory 
Zz 1 330 nm south of Dalton Victory 


The JC-54 aircraft will be on station by ETPD - 1 hour. For orbits other 
than nominal, the telemetry aircraft will be positioned to provide telemetry 


coverage south of the predicted impact point as shown in Figure A7-4. 


A5.10.5.1 The JC-54 telemetry aircraft positioned north of the Dalton Victory 
will be under the direction of the southern area Command RC-121 and will es- 
tablish communication with this aircraft on the assigned southern primary 

HF frequency. The aircraft staged south of the Dalton Victory will be under 
direction of the HCC and will establish communication with the HCC through 
the telemetry station at Christmas Island over the assigned UHF or HF fre- 
quency. If actual positions do not permit using UHF because cf distance, 
communication will be established between Christmas Island and the telem- 
etry aircraft over the assigned HF frequency. Backup reception may be ac- 
complished by operating one of the SSB receivers at Christmas Island in the 
AM mode. All transmissions from the telemetry aircraft to Christmas Island 


will be relayed as soon as possible to the HCC over the SSB link. 


A5.11 Airborne Recovery Force Operations 


A5.11.1 The RC-121 aircraft radar will search for the chaff and the reflec- 
tive parachute. All radar and D/F returns from elements of the Recovery 

Force and bearings from the surface stations will be plotted as soon as pos- 
sible to determine the most probable capsule location. C-119J aircraft will 
not be vectored toward a radar return until the radar return has been corre- 


lated with sufficient D/F bearings to establish a fix. 


After a fix has been established, the Task Force Commander will notify the 
nearest C-119J and then vector the C-119J to an intercept flight path. The 
C-119J pilot will follow the RC-121 instructions and use the D/F gear for 


homing. 
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A5.11.2 When the recovery aircraft makes visual contact with the capsule 
parachute, an air recovery will be accomplished. Repeat passes will be 
made, if necessary, until recovery is successful or until the capsule impacts 
in the water. The aircraft cc.npleting recovery will return to Hawaii as di- 
rected by the HCC and will be escorted by either a C-119J, an RC-121, the 
C-130, or an SC-54 (Air Rescue) aircraft. The remainder of the Recovery 


Forces will return to Hawaii as directed by the HCC. 


A5.11.3 If air recovery is unsuccessful, the recovery aircraft will circle the 
area of water impact and assist in direction of the surface ships to effect 
water recovery. The capsule beacon and flashing light operation will con- 
tinue for 20 hours and the capsule will float for 48 +8 hours. Five RADARC 
drop marker buoys will be distributed among the recovery aircraft and will, 
at the direction of the HCC, be dropped to aid in surface recovery. Each 
RADARC is equipped with an acquisition transmitter and flashing light having 


the following specifications: 


Acquisition Transmitter 


Frequency 235 mc 

Pulse Width 30 psec +3 ysec 

Repetition Frequency 500 cps + 75 cps - O cps 

Power Output 60 watts peak, 1.25 watts av power 
Operating Life 48 hours continuous 


Neon Flashing Light 
Flash Frequency 1 pps +20 percent 


Operating Life 48 hours continuous 


A5.11.4 If recovery operation conditions permit, the northern 

Command RC-121, or alternate, will transmit brief best available information 
reports to the HCC over SSB radio at ETPD + 10 and 20 minutes (+2 minutes); 
similarly, the southern Command RC-12]1 will submit brief best available in- 
formation reports to the HCC at ETPD + 15 and 25 minutes (+2 minutes). If 
the re-entry capsule is not sighted before ETPD + 30 minutes, the northern 
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Command RC-121 will report a brief recap of most reliable data received to 
the HCC for relay to the STC at that time. Similarly, a southern 
Command RC-121 recap will be submitted at ETPD + 35 minutes. 


The data to be reported are aircraft station position, magnetic signal bearing, 
and local time for each reliable signal acquisition. Range and azimuth with 
local time and aircraft station position will be reported for each valid sighting. 
The report shall also contain the Task Force Commander's conclusions re- 
garding the quality of reported signals and bearings, results of triangulation 
attempts, and most probable impact location. These data will be relayed to 
the STC immediately upon receipt by the HCC to enable the PAC to determine 


the most productive search areas. 


A5.11.5 If the capsule has not been located by ETPD + 30 minutes in the 
northern area or ETPD + 35 minutes in the southern area, the Airborne 
Recovery Forces will initiate a corridor search south along the probable im- 
pact trajectory. At the discretion of the HCC, or as directed by the STC, a 
complete recap may be requested. The Forces will continue the southerly 
search, within fuel limitation, unless the HCC directs a search of the most 
probable impact areas as determined from tracking triangulation and other 


available data, 


A5.11.6 The southern JC-54 telemetry aircraft will maintain UHF and HF 
communication with Christmas Island using the assigned freauency during the 


recovery operation for exchange of acquisition and tracking data. 


A5.11.6.1 The JC-54 telemetry aircraft will search for the capsule telem- 
etry signal and the beacon signal. All capsule signals acquired will be re- 
corded on magnetic tape with a timing signal. Capsule signal acquisitions 
will be reported immediately to the southern Command RC-121 over the pri- 
mary southern HF frequency or to Christmas Island over the assigned UHF 


or HF frequency. 


When the parachute deployment telemetry sequence is received, it will be-re- 


ported. The telemetry aircraft will attempt to determine the capsule bearing 
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at fade or at parachute deployment. If this can be accomplished, the bearing 
and aircraft position will be reported to the southern Command RC-121 or 


Christmas Island. 


A5.11.6.2 If one of the telemetry aircraft visually acquires the capsule in 
the air or in the water, the position will be reported immediately to the 
southern Command RC-121 or Christmas Island. The telemetry aircraft will 
circle the capsule while maintaining 100 percent visual lock-on until arrival 
of a surface vessel or until fuel supply requires return to base. While hover- 
ing over the floating capsule the telemetry aircraft will attempt to provide a 
transmission compatible with the receiving equipment on Christmas Island so 
that the capsule bearing from Christmas Island may be more accurately 


determined. 


A5.12 Hawaiian Control Center Recovery Operations and Communications 


A5.,12.1 The HCC-STC communications will be augmented by the addition of 
two voice lines (toll telephone) that will be effective from ETPD - 1 hour until 
ETPD + 4 hours. 


A5.,12.2 The HCC will direct and control acquisition, recovery, and search 
operations of the Christmas Island facility, the telemetry receiving aircraft, 
and the Recovery Forces. The primary communication link between the HCC 
and the surface elements will be the SSB frequency. The two Victory Ships 
will communicate with the HCC through PMR and the PMR representative at 
the HCC. 


A5.12.3 The HCC will maintain a real-time analysis for integration of all 


incoming data to determine the most probable impact point and search areas 





and will relay all reported data to the STC immediately. Bearings fro 
South Point, Barking Sands, and the ships will be plotted. Th TLM-18 
bearing after the azimuth rate becomes zero and bearings reported from 


South Point and Barking Sands will be relayed to the Command RC-121's by 





the HCC as soon as possible. 
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A5.12.4 The accuracy of all reported bearings must be considered. The 
accuracy of the TLM-18 antenna 1s within 1/2°. The accuracy of the 
South Point TLM-18 antenna is within 1°. The accuracy of the Barking Sands 
tri-helix antenna is within 5°. The accuracy of the quad-helix antennas at 


South Point and on board the recovery ships is within rae 
A6é POST-RECOVERY OPERATIONS 


‘A\6.1 WV-2 Aircraft No. 137890 Data 


A6.1.1 The aircraft will return to the Kodiak Naval Air Station and will de- 
liver all data to the C-54 courier aircraft for delivery to LMSD/61-44, 
Sunnyvale. The tapes will be reproduced at LMSD and a copy transmitted to 


PMR Pt. Mugu for evaluation of the aircraft telemetry system. 


A6.2 Dalton Victory Data 


A6.2.1 If the Dalton Victory acquires telemetry data from the capsule, an 
aircraft may pick up the data. This will be done at the discretion of the STC. 


46.3 Haiti Victory Data 


A6.3.1 The Haiti Victory will proceed toward Pearl Harbor at the best speed 
of advance immediately after termination of the search operation. If capsule 
telemetry data have been acquired, the two HRS-3 helicopters will fly it to 

the HCC as soon as the ship reaches HRS-3 range of Hickam Air Force Base. 


A6.4 Christmas Island and JC-54 Telemetry Aircraft Data 


A6é.4.1 An aircraft will pick up recovery capsule data acquired by the 
Christmas Island facility and fly it to Hickam AFB on the day of recovery 
operations. Christmas island and JC-54 telemetry aircraft data will be de- 


livered to the HCC as soon as possible. 


A-7-29 


LOCKHEED AIRCRAFT CORPORATION S f , RR 3 | MISSILES and SPACE DIVISION 


A6.5 South Point and Barking Sands Data 


A6.5.1 Data from South Point and Barking Sands Tracking Stations, including 
magnetic tapes, set-up sheets, maps and/or logs of the tracking operation, 
will be hand-carried by PMR personnel, flown to Hickam AFB, and delivered 
to the HCC. 


Ao.6 Transport of Data to Sunnyvale 


A6.6.1 All recovery capsule data acquired by the receiving facilities in the 
recovery region will be hand-carried to Flight Data Reports, LMSD/61-44, 


on the first available commercial airline flight. 


A6é.7 Tracking Station Post-Recovery Operations 


A6.7.1 The tracking stations will continue observations of the Discoverer 
Satellite S-band beacon and telemetry transmission until the battery power is 
exhausted. The orbital programmer is programmed as shown in Figure A2. 7. 
Command transmission and tracking after the recovery pass will be at the 
direction of the STC. 


A7 PERSONNEL SUBSYSTEM EVALUATION 


Observation of personnel subsystem operations will be required at STC, HCC, 
and The data collected will concern: 
a. Operational procedures for which no manuals or other documen- 
tation exist 


b. Any disparities in operational procedures among the various sta- 
tions, or among the various procedures manuals or documents 


c. Certain critical operations pertaining to tracking, commanding, 
and data acquisition wherein a failure in the personnel subsystem 
could result in serious degradation in Discoverer system 
performance, 
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The specific procedures and operations to be observed will be determined by 





LMSD Personnel Subsystem with the concurrence of Operations Integration. 


Additional required data will be obtained from the various voice tapes. 
A8 TABLES AND ILLUSTRATIONS 


The following tables and illustrations are applicable to the flight of Discoverer 
Satellite 1058/Discoverer Booster 246/AET Payload only. Each table or fig- 
ure is given the basic number of the section of the general STD to which it 
applies, the letter A to denote Appendix material, and a number to sequence 


items in the same category. 
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Table A2-1 
NOMINAL FLIGHT PLANNING DATA 


2k6 

127,949 (includes payload) 
RJ-1 

Iiguid oxygen 


Site VAFB, 8475-3, Pad No. 5 
Date 

Pad azimth 

Launch azimuth 

Nominal airborne Command 5 backup 
Orbital boost time 

Downrange 1/M ay location (AG-161) 
Downrenge T/M ship heading 
Programmer 8: so seconis (step setting 22) 


ona: a19°7. iw 
7 


93-43 (5606 sec) 
438 an, 360 mm 


U7 m, 102 om 
0.0 
regression rate (17 passes) 23.5 


Average 
Reset latitudes 
hbound) or 
northbound) or ee 


Inclination angle 


RE-ENTRY 
Re-entry T/M eircraft location (W¥-2 No. 137890)| 48°Sk'R, 164°horw 


RECOVERY 


Aircraft (type and quantity) C-119's (9 or 10), RC-121's (4), JC-Sh telesetry 
receiving (2), C-130 (1f available) 

Surface ahips (recovery) and Baiti Vi 

Surface ship initial locations 

Surface ahip helicopters 

Recovery peas 

Predicted impact area center 

PTPp 
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Table A2-2 
NOMINAL ACQUISITION TIMES 


Acquisition Fadeout Duration 
Time Time Time 
Pass Station (minutes) (minutes) | (minutes) 
0.5 8.1 7.6 


Launch : 
7.9 7.9 
12.0 Tot 


95.1 
187.5 
197.2 
542.4 
636.7 
728.9 


815.3 
823.4 
826.9 


915.2 
922.1 


1005.2 
1019.1 


1108.8 
1220. 3 


1399.8 
1408.8 


1496.9 
1500.5 


1590.4 
1599.6 


2129.7 
2227.6 





































s 
0 O28 ON AND FH FO OF NH 


re 
FREON HA aE aw ba PS ¢ 





* Acquisition only - no T/M readout 
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INSTRUMENTATION AND CAPSULE EQUIPMENT REQUIRED 
TO BE OPERATIVE AT LAUNCH 


bp Aigens Tetemetxy. 
a. Continuous Channels: 
7 - Payload quantity. Subcarrier must be present 
9 - Payload quantity. Subcarrier must be present 
10 - Payload quantity. Subcarrier must be present 
18 - Payload quantity. Subcarrier must be present 
b. Commutated Channels 


12 - Subcarrier must be present and commutator running; 
point 38 must be present 


13 - Subcarrier must be present and commutator running 


15 - Subcarrier must be present and commutator running; points 9, 
15, and 17 must be present. Channel 17, commutator points 
7 and 21 are an acceptable substitution for Channel 15, commu- 
tator points 15 and/or 17. 


16 - Subcarrier must be present and commutator running; points 2, 
4, 6, 8, 10, 22, 25, and 26 must be present. Channel 3 is an 
acceptable substitution for Channel 16, points 24 and/or 26. 
Channel 11 is an acceptable substitution for Channel 16 points 
2, and/or 4, 6, 8. 


17 - Subcarrier must be present and commutator running 


2. Capsule Telemetry and Equipment 
a. Continuous Telemetry Channels 


7 - Subcarrier must be present 
8 - Subcarrier must be present 
1] - Subcarrier must be present 
b. Acquisition Beacon 


The frequency must be within 1.5 mc of the nominal frequency 
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Table A5-1 
SS/D SEQUENCE FOR DISCOVERER VEHICLE SERIAL 2205-1058 





Time (Sec) 
Nominal Computer Signal Control Function 
Time Fron Running 
Launch Time 
- 90.1 Timer reset 
) 0 Start SS/D timer 
0.1 0.1 Timer reset 
0.1 0.1 Timer safety circuit 
167 167 Uncage gyros 
167 167 Programmed destruct lockout 
179 179 Start orbital programmer (paralleled) 
180.5 180.5 Command 27°/min yaw rate (5.0° yaw left) 
180.5 180.5 Isolate K24 from Beacon 5 
180.5 180.5 Vehicle pneumatic control 
180.5 180.5 Open pneumatics valve 
180.5 180.5 Fire explosive bolts 
181 181 Fire explosive bolts 
181 181 Fire retro-rockets (paralleled) 
181 181 Arm pitch and yaw pneumatic control 
181 181 Arm integrator correction 
192 192 Remove 27°/min yaw rate 
192 192 Command -45°/min pitch rate (pitchover 20.8°) 
192 192 Arm roll H/S command 
192 192 Fire H/S cover squib 
192 192 Break 28v to N, valve, shut down separation 
monitor 
192 192 Fire B/S cover squib 
204 204 +28v to SS/D for brake control (not effective 
until 221 sec) 
221 221 Command ~2°/min pitch rate from integ. 


potentiometer (stop - 45°/min pitch rate) 
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Table A5-1 (Continued) 







Time (Sec) 





Signal Control Function 





221 221 Connect pitch H/S command 
2el1 2el Arm Beacon 5 timer brake control 
2el 927 Arm integ. uncaging circuit 
221 221 Actuate delay via orbital programmer 
221 221 Roll H/S signal shunt 

#221 221 Programmed SS/D timer delay 
223 Initiate ground Commands 5 or 6 
241 221 Stop SS/D timer delay (nominally 20 sec) 
257 237 Fire ullage rockets 
257 237 Preactivate hydraulics 
257 237 Deactivate Beacon 5 timer brake control 
257 237 K21 hold-in (Commands 5 and 6 interlock) 
269 akg Arm gas generator squib. Energize K28 

(pitch and yaw pneumatic Off) 

269 ekg Connect accelerometer to integrator 
269 2g Fire helium valve and gas gen. squib (par.) 
269 2k9 Engine ignition 
270 250 Pitch and yaw pneumatic off (backup) 
270 250 Open gas generator and He squib fire circuits 
270 250 Open gas generator squib arm circuit 
270 250 Close circuit to T/M off switch 


*This sequence is based upon @ nominal trajectory: Orbital programmer set 
for 20-sec timer brake delay and no timer brake modification from Beacon 
Channel 5 or 6. 
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Table A5-1 (Continued) 





Nominal Computer Signal Control Function 

Time Fron Running 

Launch Time 

270.5 250.5 Steady state thrust 

383 363 Arm pneumatic (pitch and yaw) 

383 363 Engine cut-off safety switch 

386.5 366.5 Disconnect accelerometer from integrator 

386.5 366.5 Engine shut down by integrator 

386.5 366.5 Activate pneumatic controls (de-energize K28) 

398 374 88/L +28v de unregulated 

394 374 Hydraulic controls shut down; shut off ullage 
rockets (paralieled) 

394 37% Commani -40°/min yaw rate 

394 374 Command 0°/min pitch rate 

394 374 Fire oxidizer, helium, fuel vent valves 
(paralleled) 

ge 472 Start T/M calibrate 

502 482 Stop T/M calibrate 

502 482 Open engine shut down circuit, switch antenna, 

and switch roll and yaw gyro T/M gain 

502 482 Enable Commands 5 and 6. (Alternate recovery 
pass capability) 

664 644 Command +3.55°/min pitch rate 

664 644 Connect roll H/S to yaw gyro, yaw command 
complete 

664 64h Roll accel. output grounded 

664 644 Shut down +28v reg. ascent only power 
(paralleled) 

664 644 Auxiliary heater on 

664 644 Flight control gain change 


**#The dial reading of the integrator when caged is approximately 1725 repre- 
senting a velocity-to-be-gained of 13,800 + 60, -O fps. 
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Table A5-1 (Continued) 


Time (Sec) 


Nominal Computer 
Time From Running 
Launch Time 











Signal Control Function 















Integrator shut down 
Phase balance 9 A 
Phase balance @% B 
Open accelerometer power amp réetiwn 
Telemetry off 

S8/D timer off, H/S to low gain 
Arm SS/D timer for recovery phase 











Stop integrator caging 
SS/D timer on, H/S off 


Command -45°/min pitch rate (stop +3.5°/min 
pitch rate) 


Arm capsule ejection (squib) 


Command 3.55°/min pitch rate (stop <45°/min 
pitch rate) 


SS/L Transfer Circuit 1 
$S/L Transfer Circuit 2 
Disconnect capsule from electrical FP.S. 

Shut down 8S/D timer, F/C off, gyro spin motors off 
Command eject (paralleled) 
















eHTime of initiation of recovery phase 
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Table A6-1 


NOMINAL O 
(Based ona 9 


Event 


Phase 















RBIT SCHEDULE 
3, 5-Minute Period) 





Time Location 
T N Latitude 
(min) (deg) 




















Launch 34.8 
Separation --- 
Start orbital timer -- - 
Taunel Nominal fire time - ee 
Nominal burnout and --- 
orbit injection 
First crossing of 12.37 (The ) 
equator 
Beacon and T/M off 14.83 (890 12 (Ss) 
Beacon and T/M on - Th 
reset enable 
Acquire 87.3 72.7 
65°N latitude (ref) 89.5 65 
Pass 1 Reset signal/command 91.1 60 
(N-S) 57.6°N latitude (ref) 91.5 57.6 
Beacon and T/M off - 103.3 10 
reset disable 
End of Orbit 1 153.4 0 
Beacon and T/M on - 180.5 7h 
reset enable 
Acquire 182.8 65.7 
Reset signal/command 184. 4 60 
57.6°N latitude (ref) 185.0 57.6 
Pass 2 
(N-S) Acq “7 191.2 32.3 
21.6°N latitude (ref) 194.0 21.6 
Beacon and T/M off - 196.8 10 
reset disable 
End of Orbit 2 246.9 0 
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Table A6-1 (Continued) 


Location 
Phase Event N Latitude 
(ain) | (Gee) 


End of Orbit 3 





















f senses End of Orbit : 

3 thru 5 | gna of orbit 5 
reset enable 

Pass 6 Reset signal/command 

(S-N) 4hO,.9°N latitude (ref 


Beacon and T/M off - 
reset disable 
End of Orbit 6 


reset renal 


























Reset signal /command ho 
42.9°N latitude (ref 42.9 
Beacon end T/M off - 58 
reset disable 
End of Orbit 7 0 
12.7 
"a ele 16 
reset enable 
Reset signal/conmand 30 
34.8°N latitude (ref) 34.8 
Beacon and T/M off - 46 
reset disable 
End of Orbit 8 0 
Acquire 1 12.3 
Acquire 811.7 14.7 
Beacon ahd T/M on - 812.3 16 
rene enable 
Pass 9 2l. latitude (ref 813.8 21.6 
(s-N) Reset s command 816.1 30 
Acquire 818.9 40.2 
57.6 N de (ref 823.6 57.6 
Beacon and T/M off - 826.2 66 
reset disable 
End of Orbit 9 901.3 0 
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Table A6-1 (Continued) 










Location 
N Latitude 


(deg) 


reset enable 
Reset signal/command 
Pass 10 21.6 °N e (ref) 
(S-N) soar ll 
57.6 N ude (ref) 
Beacon and T/M off - 


reset disable 
End of Orbit 10 

























End of Orbit 11 
End of Orbit 12 


Passes 
11 and 12 


Beacon and T/M on - 


reset e 
Acquire 
Pass 13 Reset 8 command 


(N-S) 4O.9°N latitude (ref 
Beacon and T/M off - 

reset disable 

End of Orbit 13 





57.6°N latitude (ref 
Beacon and T/M on - 

reset enable 

Pass 14 Reset signal/command 
(N-S) 34.8°N latitude (cog 
Beacon and T/M off - 
reset disable 
End of Orbit 14 


















Beacon and T/M on - 


reset ble 
roast ls 
Reset s / command 


Pass 15 57.6 N tude (ref 
(N-S) icaugre Mille 
34.8 N latitude (ref 


Beacon and T/M off - 
reset disable 
End of Orbit 15 


1395.5 
1395-7 
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Table A6é-1 (Continued) 


Location 
N Latitude 


Beacen and T/s 0 Moon - 


reset 
Acquire 
Reset signai/command 


57.6°N ude (ref, 

Acquire 

34.8°N latitude (ref 

Beacon and T/M off - 
reset disable 

End of Orbit 1€ 


Beacon and T/M on - 


reset erebie 
| 
Reset s / command 
57.6 N tude (ref 
Acq 2] 
21.6°N i ude (re? 
Beacon and T/M off - 


reset disable 
End of Orbit 17 


Beacon and T/M on - 1676.2 
reset enable 

Reset signal/command J. 1680.1 

57.6-N latitude (ref 1680.8 

21.6°N latitude (ref 1689.2 

Beacon and T/M off - 1692.4 
reset disable 

End of Orbit 18 1742.7 
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Table A6-2 


FIRST-PASS PROGRAMMER CORRECTION BASED ON TIME OF CROSSING 
(LAUNCH ORBITAL PROGRAMMER SETTING - 5610 SECONDS) 


Cross Latitude (Reference Latitude) 








5376 Decrease 5152 5262 5749 5794 
22 steps 

5400 Decrease} 5175 5285 S774 5819 
20 steps 

5460 Decrease 5228 5340 5834 5880 
14 steps 

5520 | Decrease 5281 5394 5894 5940 
8 steps 

5580 No change] 5334 5449 5954 6001 

5640 No change| 5388 5503 6014 6061 

5700 Increase 5h47 5558 6074 6121 
8 steps 

5760 Increase 54904 5612 6134 6182 
14 steps 

5820 Increase 5547 5667 6194 62h2 
20 steps 

5880 Increase 5600 5722 6254 6302 
25 steps 

5940 Increase 5654 5776 6313 6363 
31 steps 

6000 Increase 5707 5830 6373 6423 
37 steps 

6060 Increase 5760 5885 6343 6483 
42 steps 

6120 Increase 5813 5939 6493 6544 
48 steps 

6180 Increase 5866 5994 6553 6605 

53 steps ; 
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Table A6é-2 (Continued) 


Cross Latitude (Reference Latitude) 


Period| Correction 


Increase 
59 steps 


Increase 
65 steps 


Increase 
70 steps 


Tncrease 
76 steps 


As directed 


As directed 


As directed 


directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 
directed 


directed 
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Figure A2-1 Nominal Orbit Traces — Passes ] Through 3 
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Figure A2-2 Nominal Orbit Traces — Passes 5 Through 12 
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Passes 12 Through 18 


3 Nominal Orbit Traces ~ 


Figure A2 
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Figure A2-4 Nominal Orbit Traces — Passes 20 Through 27 
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Figure A2-5 Nom 
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Figure A2-6 Nominal Orbit Traces — Passes 35 Through 43 
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Figure A7-2 Recovery Pass Telemetry Coverage 
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Figure A7-3 Recovery Force Deployment 
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Figure A7-4 Recovery Surface Force and Telemetry Aircraft Deployment 
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Figure A7-5 RC-121 Aircraft Deployment 
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Figure A7-6 C-119 and C-130 Aircraft Deployment 
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Figure A8-2 Nominal Payload Function Wave Trains 
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APPENDIX A —TAB 1 
SUPPLEMENTAL TEST INFORMATION 


Al INTRODUCTION 


This Appendix contains material which supplements the basic text of the 
Orbital Test Directive for Discoverer Satellite Orbital Operations, 

(OTD), and is applicable only to the flight of Discoverer 
Satellite 1114. Each paragraph, table or figure in this appendix is given the 
number of the section of the basic OTD to which it applies. 


A4 FLIGHT OPERATIONS INFORMATION 


A4.1 Discoverer Satellite 1114 will carry an AET-L payload in a Mark IV 
recovery capsule. A Discoverer Research Payload will be carried by the 
Agena as described in paragraph 4.3.1 of the basic OTD. In addition, the 
Discoverer Satellite 1114 will carry a "Vela Hotel" payload as described in 
paragraph 4.3.2.1 of the basic OTD. The AMR Ascension Island Tracking 
Station will support Vela Hotel data recording during this operation. 


A4,.1.1 AMR participation will consist of recording Vela Hotel payload in- 
formation by means of the TLM-18 antenna and associated equipment located 
at Ascension Island. This information will be transmitted via the Satellite 
Telemetry Link 2 (frequency 228.2 mc, Channels 17, 18, and F). Trans- 


mitter power will be 8 watts. 


A4.1.2 The Vela Hotel Telemetry Link 2 will be controlled by the vehicle 
orbital timer; therefore, no external commands will be required to initiate 
data transmission. Brush 9 of the timer will turn on Link 2 only while the 
satellite is within range of Ascension Island. Brush 4 will turn off Link 2. 
The timer is programmed to turn on the transmitter at preselected latitudes 


for both southbound and northbound passes. However, a one minute warm-up 


=SEunel 
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time is designed into the transmitter control system; therefore, although the 
telemetry will be turned ON at definite latitudes, the satellite will not actually 
transmit until approximately four degrees later, depending on the satellite 


velocity, 


A4.1.3 The programmed turn-on and turn-off latitudes are as follows: 
a. Southbound passes, turn on at 14° N latitude, turn off at 22°S 
latitude 


b. Northbound passes, turn on at 28° S latitude, turn off at 8° N 
latitude. 


A4.1.4 Passes that have been designated for Ascension Island support are 
as follows: (northbound) 3, 18, 19, 34, 50, 65, 66, 81, 82, and (southbound) 
11, 27, 42, 43, 58, 59, 74, and 90. The first active pass, 3, will occur 


approximately four hours after vehicle liftoff. 


A4.1.5 The STC will support AMR by the following means: 


a. Launch schedule notification, vehicle liftoff time and operation 
completion or launch cancellation messages will be sent by the 
STC with the first of the series to commence with the T - 48 
launch notification message. 


b. A tracking message will be transmitted to AMR in time to be 
received by AMR no later than thirty minutes before vehicle 
acquisition. This message will be sent for each active pass 
over Ascension Island. The message will include the satellite 
acquisition beacon and Link 2 frequency deviations if any, the 
antenna pointing information of azimuth and elevation in degrees 
and the expected time of acquisition. The pass mid-point and 
fade point will also be defined by antenna position and time. 


A4.1.6 This information will be transmitted to the AMR superintendent by 
means of 60-wpm teletype patched into the Range Operations Building at 


Cape Canaveral. 


A4.1.7 It is presently planned that all communication will take place via the 
60-wpm teletype line; however, a voice line between the STC and AMR will be 


placed on standby status for emergency use. 
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A4.1.8 A pass summary is to be relayed by voice from Ascension Island to 
the Range Operations Building and then placed on the 60-wpm teletype to the 
STC following each pass. This message should consist of verification of 
satellite acquisition and data recording, time of acquisition, total time of 
recording, frequency deviations and other commentary deemed appropriate. 


There are no real-time data reporting requirements to be placed on AMR. 


A4.1.9 The Discoverer Satellite will be transmitting a continuous wave 
beacon (10 milliwatts) on 232.4 mc. This beacon will be the means of acqui- 
sition by the TLM-18 before the data telemetry commences to transmit. Thus 
the antenna will require two receivers, one being tuned to the acquisition 
beacon on 232.4 mc and the second tuned to the Link 2 telemetry frequency 


of 228.2 mc. 


A4.1.10 "Comm" checks of the 60-wpm teletype line will be required during 
the last eight hours of countdown before liftoff. Other system readiness 


checks (system runs) will not be conducted due to the AMR work load. 


rdings made at Ascension Island will be 
MSC, Dept. 61-50, Hangar E, AFMTC for 
forwarding to 6594th Test Wing, Sunnyvale. The final tape will be required 


A4.1.11 The magnetic tape re 






shipped to 


at Sunnyvale five working days after the completion of AMR support. 


A4.4.5 An additional subcycle identification mark occurs on all multiple 
station passes such as types C, D, and G. The second station on the satel- 
lite's path during these passes will have a reset monitor interrupt of 20 sec- 


onds occuring approximately at the second station latitude. 
A5 PRELAUNCH OPERATIONS 
A5. 2.3.3 The list of instrumentation required to be operative at launch will 


be furnished to the STC and the launch squadron by SSD seven days prior to 


launch. 


A7 ORBIT OPERATIONS 


A7.1 Re-Entry Selection — Nominal and Alternate 


A7.1.1 Normal recovery based on the nominal period is planned for orbit 
Pass 65 after four days of active orbital life. Passes 10, 16, 17, 18, 25, 
26, 31, 32, 33, 41, 42, 47, 48, 49, 57, 58, 63, 64, 65, 79, 80, and 81 are 
all programmed for re-entry. Passes 79, 80, and 81 provide the capability 
to delay re-entry until Day 5. If emergency re-entry is selected for south-to- 
north nighttime Passes 10, 25, 26, 41, 42, 57 and 58, separation will occur 
on the numbered pass preceding the selected recovery pass with re-entry 
impact programmed for 24° N latitude. Passes 16, 31, 47, and 63 provide 
for re-entry off the West Coast of Mexico with capsule impact programmed 
for 17° N latitude. The re-entry circuit is enabled by sending Command 5 
or Command 6, depending upon the pass selected as shown below. The 


re-entry enable command will be sent only by direction of the STC. 


Command Structure for Enabling Recovery Passes 


Command 5 Command 6 
N-S S-N N-S S-N 
Day 1 16, 18 10 17 
Day 2 31, 33 25 32 26 
Day 3 47, 49 41 48 42 
Day 4 63, 65 57 64, 65 58 
Day 5 79, 81 80, 81 


The last southbound pass available for recovery on Day 4 (Pass 65) and on 


Day 5 (Pass 81) can be enabled by sending either Command 5 or Command 6. 


A7.2 Period Deviation 





The maximum acceptable period deviations for programmed nominal and 
alternate recovery passes are shown below. These deviations represent 
the maximum and minimum periods that will allow the programmed passes 


to be within the aerial recovery zone. 
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Maximum Acceptable Period Deviations 


Day Pass 


1 16 
17 
18 


2 31 
32 
33 


3 47 
48 
49 


4 63 
64 
65 


95.9 - 103. 
90.2- 97. 
Min - 92. 
95.2- 99. 
92.6 - 96. 
89.8 - 93. 
93.5 - 96. 
91.6 - 94. 
89.7- 92. 
92.5 - 94. 
91.0- 92. 
89.7- 91. 


A8 REAL-TIME READOUT REQUIREMENTS 


Period Deviation 


Moh NEN UAT OMMN 


A8.1 There are no real-time data reporting requirements to be placed on 


AMR. 


A8.2 Discoverer Research Payload real-time readout requirements are not 


available at time of publication and therefore are not included in Table A8-~1. 


They will be provided by TWX when they become available. 
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Table A4-1 


NOMINAL FLIGHT PLANNING DATA 


SATELLITE 
S/N 
Mission 
Fuel 
Oxidizer 
Launch weight 


BOOSTER 
S/N 
Fuel 
Oxidizer 
Launch weight (including payload) 


LAUNCH 
Site 
Date 
Pad azimuth 
Launch azimuth 
Orbital boost time 
Downrange T/M ship location 
Programmer setting 


INJECTION 
Time 
Location 
Altitude 
Azimuth 
Velocity 


ORBIT 
Period 
Apogee 
Perigee 
Eccentricity 
Regression rate — average 
Reset latitudes 


Inclination angle 


A-1-8 


1114 
Low Altitude 


UDMH, 3762 Ib 
IRFNA, 9490 Ib 
16,069 Ib 


324 

RJ-1 

Liquid oxygen 
123,397 Ib 


VAFB, SM-75-1 Pad 1 
Sept 1961 

295.5° 

172° 

237.0 sec 

6° N, 119° W 

5465 sec (step setting 25) 


T +445 sec 

23.2° N, 119.2° W 
130 nm (150 sm) 
171.0° 

25,687 ft/sec 


91.0 min 
223 nm (256 sm) 
130 nm (150 sm) 
.013 
22.9° /pass 
20° .N 
orthbound) 
outhbound) 
rthbound) 
southbound) 
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Table A7-1 
: NOMINAL ORBIT SCHEDULE 
TIME FROM LAUNCH LOCATION 
EVENT (HRS) (DEG N LATITUDE) 
Launch Launch 
Start Orbit dale 
Orbit Injection 0.125 23.4 





Beacon, T/M off 


Beacon, T/M on 
65°N latitude (ref) 
RM on 


RM int jon | (20) 
Co fill nse 
RM in ion II 
25°N jtude 
oe 
Beacon, off 

End of Orbit } 
Beacon, T/M on 


RM on 
Cron fi ce 
RM inf€truption | (60) 


.258 (930 secs) 

































RM i tion II 
Cros latitude 
Bea M off 
End of Orbit 2 





= ee Cees es 
[Pess4 | ewofomes [| at—Ss—CSsSCsCit CCS 
A 


Beacon, T/M on 


RM on . zo 
Cron rs . 42.9 
RM inferruption | (60) ; 44 
Beacon, T/M off : 60 


End of Orbit 6 5 0 


Pass7 Beacon, T/M on ‘ 25 
RM on B 40 


RM int ion | (20) : 41.3 
Conlin ‘ 42.9 
Beacot off ; 60 
End of Orbit 7 : 0 


Pass 8 Beacon, T/M on 11.7 
RM o 











Cros titude 11.7 
RM interruption | (80) 11.7 
Beacon, T/M off 11.8 
End of Orbit 8 13.1 
A-1-10 
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Table A7-1 (Continued) 


TIME FROM LAUNCH 
EVENT (HRS) 


Beacon, T/M on 
RM on 

RM int ion | (40) 
Cross itude 
Beacon, off 


End of Orbit 9 


Beacon, T/M on 
RM o 
Cross atitude 

RM inferruption | (60) 









LOCATION 
(DEG NLATITUDE) 
7 






















Pass 10 







RM i ion It 
Cross itude. 
Beacon, off 





End of Orbit 10 


End fom [iY 
Beacon, T/M on 
RM on 
Cros atitude 
RM in Ption | (60) 
Beacon, T/M off 
End of Orbit 13 


Beacon, T/M on 






















RM on 

RM int ion | (20) 
Cross atitude 
Beacon, off 


End of Orbit 14 


Beacon, T/M on 
RM o 

Cros ti tude 
RM inferruption | (80) 
Beacon, T/M off 

End of Orbit 15 
Beacon, T/M on 
RM on 


Coons ut 
RM in on | (40) 
RM in tion |I 
Cosel out 
Beacon, 1/M off 


End of Orbit 16 
























Pass 16 
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Table A7.1 (Continued) 


TIME FROM LAUNCH LOCATION 
EVENT (HRS) (DEG N LATITUDE) 


Pass 17 Beacon, T/M on 


RM on 
Crone I re 
RM in tion | (60) 


RM int tion II 
Pass 24 










































Cross atitude 
Beacof, 17M off 
End of Orbit 17 


Beason, T/M on 
RM on 

RM int, ion | (20) 
Cross titude 
RM in ton Il 
Cross latitude 
Beacoff, 17M off 
End of Orbit 18 


Endofowin | 8 
edofown@ [aT 





























Beacon, T/M off 
End of Orbit 21 


Beacon, T/M on 


RM i ion | (20) 
‘--:.. 
r off 


End of Orbit 22 

















tion | (80) 
Beacon, T/M off 
End of Orbit 23 


Beacon, T/M on 











RM on 

RM in tion | (40) 
Cros atitude 
Bea iM off 





End of Orbit 24 
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Table A7-1 (Continued) 


TIME FROM LAUNCH LOCATION 
(HRS) (DEG N LATITUDE) 


























Beacon, T/M on 


RM o 
Cosel orn 
RM interruption | (60) 


RM in tion Il 
Cros titude 
Beac off 


End of Orbit 25 


Beacon, T/M on 
RM on 


ara eee 
RM in tion | (20) 
Cosfiiiesnce 
RM i ion || 
Cro mt: de 
Beacon, 1/M off 


End of Orbit 26 


Pass 28 Beacon, T/M on : 61 
RM on 
Cros ctinde 
RM inferruption | (60) 
Beacon, T/M on 
RM on 
RM in on | (20) 
a 
Beacon, off 
End of Orbit 29 



























Beacon, T/M off 

End of Orbit 28 
Beacon, T/M on 

RM on 

Cross filositde 
RM infertuption | (80) 


Beacon, T/M off 
End of Orbit 30 


Beacon, T/M on 


RM o 

Cros once 
RM interruption | (40) 
RM in tion |] 
a 
Beacon, off 


End of Orbit 31 

















Pass 31 | 
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Table A7-1 (Continued) 
TIME FROM LAUNCH LOCATION 
EVENT @iRS) (DEG N LATITUDE) 
Beacon, T/M on 48.4 75° 

RM on 
Crone inde 
RM in tion | (60) 
RM in tien {I 
Conic 
Beacon, 17M off 
End of Orbit 32 
Beacon, T/M on 





















































End of onin35 | =i 
End of ont 96 | OC 


Beacon, T/M on 


RM 
Cron otis 
RM interruption | (60) 


Beacon, T/M off 
End of Orbit 37 


Beacon, T/M on 
RM on : 


RM in tion | (20) 
oe 
Beacon, off 

End of Orbit 38 


Beacon, T/M on 
RM on 

Cross ti tude 
RM inferruption | (80) 
Beacon, T/M off 

End of Orbit 39 





































Pass 40 Beacon, T/M on 1 
RM on 32 
RM i tion | (40) 34.7 
Cros atitude 34.8 
Beactm, off 
End of Orbit 40 





; 52 
: 0 
. 1114/324 
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Table A7-1 (Continued) 


TIME FROM LAUNCH LOCATION 
EVENT (HRS) (DEG N LATITUDE) 


Beacon, T/M on 

RM on 
Cronin 
RM interruption | (60) 


RM interruption I 
Beacon’ M off 
End of Orbit 41 


Beacon, T/M on 

RM on 

RM int, tion | (20) 
Cross latitude 
RM in ion II 
Cros otitude 
Beacot, off 

End of Orbit 42 


Bedeon, T/M on 

RM on 
Crossfade 
RM i tion | (60) 
Beacon, T/M off 

End of Orbit 44 


Beacon, T/M on 
RM on 


RM int tion | (20) 
Confit 
Beacoh, 17M off 

End of Orbit 45 
Beacon, T/M on 

RM on 

Crone ore 
RM in ion | (80) 
Beacon, T/M off 

End of Orbit 46 


Beacon, T/M on 
RM on 


Cros tude 
RM in ption | (40) 
RM i tion II 
Cool i 
Beacdn, 1/M off 


End of Orbit 47 
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Table A7.1 (Continued) 


TIME FROM LAUNCH 
PHASE EVENT (HRS) 


Beacon, T/M on 
RM on 
Cros atitude 

RM interruption | (60) 


RM int tion I] 
Cros fille 
Beacon, 17M off 
End of Orbit 48 
Beacon, T/M on 
RM on 


RM in tion { (20) 
Cros latitude 


RM interruption || 
Crosfililcwi 
Beac off 
End of Orbit 49 
A 
[Pees S| End of Ont SESE seal EO NE 


SE 


Beacon, T/M on 
RM on 


— 
RM in tion | (60) 


Beacon, T/M off 
End of Orbit 53 









LOCATION 
(DEG N LATITUDE) 























Pass 49 

































oO 









RM on 


RM int tion | (20) 
Cron ud 
Beacon, [7M off 
End of Orbit 54 


Beacon, T/M on 
RM on 


Cross fviude 
RM interruption | (80) 
Bescon, T/M off 

End of Orbit 55 


Beacon, T/M on 
RM on 


RM int tion | (40) 
Cros fill cs 
Beacoh, off 


End of Orbit 56 
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Table A7-) (Continued) 


TIME FROM LAUNCH LOCATION 
EVENT (HRS) (DEG N LATITUDE) 
5 


Pass 57 Beacon, T/M on 
RM o 
Cros atitude 

RM interruption | (60) 


RM in tion |] 
condi ont 
Beacon, |/M off 
End of Orbit 57 


Beacon, T/M on 
RM on 


RM in tion | (20) 
Cosel 
RM in ion jl 
Conic 
Beacon, off 


End of Orbit 58 















































Beacon, T/M on 
RM 


on 
Crossfire 
RM inferruption | (60) 
Beacon, T/M off 

End of Orbit 60 


Beacon, T/M on 
RM on 


RM in tion | (20) 
Cox fll se 
Beacoff, off 

End of Orbit 61 


Beacon, T/M on 
RM on 


RM in tion | (80) 
Conf o 
Beacoh, off 

End of Orbit 62 


Beacon, T/M on 
RM on 


Cross fM ovinde 
RM in ption | (40) 


RM i tion Il 
Cros te 
Beacon, off 
‘ 4/324 

































Pass 63 






End of Orbit 63 
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Table A7-1 (Continued) 


TIME FROM LAUNCH LOCATION 
EVENT (HRS) (DEG N LATITUDE) 


Beacon, T/M on 
RM on 


Cross cice 
RM in tion | (60) 


RM in ion II 
Cros atitude 
Beacon, I|/M off 

End of Orbit 64 
Beacon, T/M on 

RM on 

RM int tion | (20) 
Cross latitude 


RM in tion II 
Cross fila 
Beacon, 1/M off 


End of Orbit 65 
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Table A8.2 


NOMINAL PAYLOAD FUNCTION WAVE TRAIN REAL-TIME READOUT AND REPORTING REQUIREMENTS 


TRACKING 


MAXIMUM DATA REPORTING TIME ALLOWABLE (MINUTES) 


CHANNEL 6 (AET 52) cee 


POON? «nese te CIEL OUEST ee 
READOUT (0) READOUT (b) READOUT (c) READOUT (¢) 
a ee | Re RT | ES re Se ee eee 








READOUT (a) - COMPARE CHANNEL 6 WAVE TRAIN WITH NOMINAL WAVE TRAIN BELOW. REPORT PRESENCE OR ABSENCE. 

READOUT (b) - REPORT THE TIME (+0.5 SEC) OF THE START OF THE WAVE TRAIN AND THE DURATION (+5 SEC) OF THE WAVE TRAIN. 

RE ADOUT (c) — REPORT THE ELAPSED TIME (TO THE NEAREST 0.1 SECOND) REQUIRED FOR 100 PULSES COUNTED FROM LEADING 
EOGE TO LEADING EDGE AFTER AT LEAST 20 PULSES FROM THE WAVE TRAIN START. REPORT THE NUMBER OF 
GROUP LEVEL SHIFTS WITHIN THIS 100 PULSE PERIOD. REQUESTED DATA ON REV. 9, 24, AND 40 SHALL BE MADE 
AVAILABLE AT THE EARLIEST POSSIBLE TIME AFTER ACQUISITION. 

READOUT (d) - REPORT VOLTAGE LEVEL AT START, MIDDLE, AND END OF PASS OF COMMUTATED POINTS 9 (AET 40) AND 
13 (AET 48) ON CHANNEL 12 TO AT LEAST 2% BANDWIDTH (0.1 VOLT). 


VOLTS 


CHANNEL 6 (AET $2) WAVE TRAIN) 






PULSES (2-6 PER SECOND) 







a GROUP LEVEL SHIFT 


TimE 





1 
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Figure A2-I(a) Nominal Orbit Traces — 
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Figure A2-I({c) Nominal Orbit Traces — Passes 28 Through 43 
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Figure A2-1(d) Nominal Orbit Traces — Passes 44 Through 59 
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Passes 60 Through 75 


Figure A2-I(e) Nominal Orbit Traces — 


-1-28 





Figure A2-}(f) Nominal Orbit Traces — Passes 76 Through 90 
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GENERAL 


This Appendix A is prepared by the Launch Systems Department (61-73) of 
Lasc/ VAFB under the direction of the Flight Test Working Group. It contains 
the data and parameters that are applicable to flight testing the Discoverer 
Vehicle Agena 1115/Thor 328. ‘This Appendix is to be used in conjunction 
with the basic Discoverer Flight Test Directive, (a In cases of 
conflict, the information in this appendix supersedes furnished in the 
basic text. 


DISCOVERER SYSTEM 
Discoverer Satellite 


An Advanced Engineering Test Payload (AET-L) will be used for this flight. 
The AET-L configuration will utilize a low altitude orbit of 130 nautical 
miles perigee. The active life of the satellite will be four days with 
scheduled recovery on orbit 65. 


Discoverer Booster Vehicle 


Vehicle 328, as received at VAFB, incorporates ports in the LOX pump inducer 
in an attempt to reduce 20 CPS longitudinal oscillations. 


Discoverer Research Pro, DRP). This program consists basically of the 
development of unique ug in’ modules with which to conduct research test 
experiments. These modules (DRP kits) are designed for ready interchange- 
ability between vehicles and the capability of installation or removal at the 
launch base. 


The research test units will be provided as a qualified subsystem in kit form. 
The research payload kit No. 3B has been selected for 1115; however, certain 
experiments may be deleted without affecting vehicle readiness and reprogrammed 
for later vehicles. 

The DRP kit for 1115 consists of the following items: 

1. Communications Package 

2. Research Component Package 

3. GRD Package 

h, University of Illinois Radio Propagation Package 

The research T/M transmitter will operate on the same frequency as the re- 
covery capsule t/M. The research T/M transmitter is interlocked with the 
recovery system and will not turn on during the recovery pass. Discoverer 


research components will be programmed by the orbital programmer and will 
not require ground commands. 
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LAUNCH CRITERIA 

Telemetry Required To Be Operative At Launch 
Discoverer Satellite 

1. Agena 


Notice of telemetry required to be operative at launch will be 
furnished to the Satellite Test Annex (STA) separately prior to launch. 
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APPENDIX A.1 
FLIGHT TEST DATA AND PARAMETER SUMMARY 


Oxidizer 
Launch Weight (W/Payload) 


VAFB, 75-3, Pad 4 . 
172 
1810 29! 


Eccentricity 
Average Regression Rate 
Inclination Angle 


Location 
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APPENDIX A.2 


FIRST STAGE LAUNCH EVALUATION CRITERIA 


Nominal Time 

From Launch (SEC) Function 

T-0 Vertical liftoff with Agena payload and vertical climb 
for approximately 17 seconds. Sea level thrust 
169,000 + 3% LB. 

T+ 2 Roll about a vertical axis at a roll rate of 0.7300 

to DEG/SEC to a pitch plane azimuth of 172 DEG. 
T+ 15 
[+417 Pitch-over with a pitch command rate as follows: 
to 

T + 130 Pitch Rates (DEG/SEC) 
Time (SEC From Inertial Reference 
0 to 17 0 
17 to 35 ~0. 64614 
35 to 70 -0. 70310 
70 to 90 0. SkKO5 
90 to 130 -O. 32304 
130 to burnout 0 

19 + 5 Main engine cutoff (MECO) with velocity not below 
500 FT/SEC of nominal velue. ; 

MECO + 9 Vernier engine cutoff (VECO) 9.0 (+ 0.9) SEC after MECO. 


Flight path angle at VECO within + 4 DEG of nominal 
elevation and azimuth. 
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APPENDIX A.3 
ORBITAL STAGE LAUNCH EVALUATION CRITERIA 


Will be released when available. 


Pages A-17-8, 9, 10, and 11 will be added 
at that time. 
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APPENDIX A.4 
DAC GROUND MONITORED PARAMETERS 


PARAMETER IN PSIG IN PSIG 


Main Liquid Oxygen Tank Pressure 
Main Fuel Tank Pressure 

Nitrogen Storage Tank Bottle Pressure 
High Pressure Missile Bottle Pressure 
Vernier Fuel Start Tank Pressure | 


Vernier Liquid Oxygen Start Tank 
Pressure 


Engine Regulator Discharge Pressure 


Liquid Oxygen Storage Tank Pressure 


Fuel Storage Tank Pressure 
Control Manifold Pressure 
Transducer 5 Volt Supply 


Hydraulic Return Pressure 
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APPENDIX A.5 


LMSC GROUND MONITORED PARAMETERS 


15-324 


Recorder 1 

Che 

1 Gas Valves 2 & 5 

2 Gas Valves 1 & 3 

3 Gas Valves 4 & 6 

4 Not Used 

5 Not Used 

6 Not Used 

7 IRP Block Temp 

8 Open 

Recorder 3 

che 

1 VEH. Fuel Temp 

2 VEH. Helium Teup. 

3 VEE Acid Temp. 

k VEH Nitrogen ‘emp. 

y) VEH Helium Temp. 

6 Helium Supply Press. 

T Lip Seal Press. 

8 VEH Acid Tank Press. 
Recorder 5 

Che 

1 LIFDOFF 

2 Fuel Vent Umbilical Drop Event 
3 Acid Vent Umbilical Drop Event 
4 P-900 Disconnect Event 
5 Fuel Sniffer 

6 Acid Sniffer 

7 Open 

8 Open 
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Onn FW fo 


Recorder 2 


Horizon Scanner Pitch 
Horizon Scanner Roll 
Attitude Roll Gyro 
Attitude Yaw Gyro 
Attitude Pitch Gyro 
Resolver Output 

+ & = Yaw Servo 

+ & = Pitch Servo 


OA AW FW Fe |p 
e 


Recorder 4 
Che 


Fuel Tank Press. 
Acid Vent Press. 
Fuel Vent Press. 
Internal Power ON 
VEH Battery Voltage 
+28V Reg. 

-26V Reg. 

LIFDOFF 


ON aw Fw pF 


Recorder 6 
Che 


AET 58 
AET 28 
AET 53 
AET 54 
AET 32 
AET 52 
AET 49 
Payload Skin Temp 
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BOOSTER MODIFICATIONS 


A.Tel Airframe Modifications 
AF 1 Remove the engine work platform. 
AF 2 Install Destructor Kit 5726436. 
AF 3 (FPR 4) Install Discoverer Satellite adapter. 
AF 4 Install interstage bonding straps. 
AF 5 (FPR 63) Modify missile hydraulic power pack structure. 
AF 7 (FPR 79) Relocate propellant drip shield. 
AF 8 Paint booster number and place DAC emblem 


AF 9 (FPR 115) 


on booster. 


Place centerline markings on booster. 


A.7-2 ' Propulsion System Modifications 
PP 1 Rework turbine exhaust extension duct. 
PP 2 Rework lube oil tank vent line. 
PP 3 Modify slip connection, fuel start tank 
overboard line. 
PP 5 Drill hole in LOX float switch cup (4722874 B). 
PP 6 (FPR 108) Modify booster LOX tank pressurization line. 
PP 7 (FPR 131) Rework support bracket to provide support 


PP 9 (FPR 145) 


PP 11 (FPR 155) 


PP 12 (FPR 178) 


for flex hose. 
Modify MECO circuit (FIP switch vent port). 


Install check valve in LOX pressurization 
line. 


Reroute electrical cables and relocate the 
heat exchanger flex line support bracket. 


A.7-3 Control System Modifications 


cs l 
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Adjust the gains of the Flight Controller 
(CEA) to provide proper missile dynamic 
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cS 2 
cs 4 


cs 6 


CS 7 


CS 9 (FPR 62) 
CS 10 (FPR 179) 
Cs 11 (FPR 181) 


CS 12 (FPR 182) 
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BOOSTER MODIFICATIONS 


Cut the programmer tape for the appropriate 
flight plan. 


Shorten the length of each main actuator 
by 0.140 inch. 


Replace test tape in the programmer and re- 
place the four fixed pitch program resistors 
with standard value resistors. 

Add a capacitor to the HIG networks to re- 
duce gyro "restraint" and adjust HIG and 
rate tuning networks. 

Install missile hydraulic relief valve. 
Modify pitch rate loop in flight controller. 
Rework actuator potentiometer receptacle. 


Modify shaping network to encapsulate. 


A.To4 Electrical System Modifications 

ES 2 Disable the turbine overspeed trip switch. 

ES 3 Rework the MECO circuit wiring to permit 
engine reset when the Discoverer Booster is 
on internal power. 

ES 4 Rework the VE solo time delay to avoid 
transients. 

ES 5 Remove the MECO main engine centering 
capability. 

ES 6 (FPR 69) Install VECO timer filter network in the 
booster IDC J-Box. 

ES 7 (FPR 91) Change wiring to prevent MECO at liftoff. 


ES 9 (FPR 111) 
ES 10 (FPR 116) 
ES 12 (FPR 148) 


ES 14 (FPR 176) 
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Rework DM-21 wiring for. BIL guidance. 
Remove and replace wire splices. 
Modify missile gyro spin motor circuits. 


Add one cell to HR-1 Battery to provide BIL 
voltage requirement. 
A-17-25 
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Instrumentation System Modifications 


Il 
I2. 
I 3 
I 4 
I 5 
I 7 (FPR 56) 
18 


I 9 (FPR 53) 


I 10 (FPR 75) 


I 11 (FPR 74) 
I 16 (FPR 94) 
I 20 (FPR 98) 


I 23 (FPR 119) 


I 26 (FPR 125) 
I 37 (FPR 162) 


LOCKHEED AIRCRAFT CORPORATION 


Modify the signal distribution unit in the 
AN/DKT-15 signal conversion package to 
accommodate Phase IJ and BE, instrumentation. 
Install the range safety interface Plug P-l. 


Connect the instrumentation kit ground to the 
missile ground. 


Add a coaxial tee to the telemetry antenna 
system. 


Modify the isolation amplifier for environ- 
mental strengthening. 


Install hydraulic system pressure transducer 
and associated instrumentation circuitry. 


Install one Yardney silver cell battery to 
power Range Safety Receiver No. 2. 


Modify the AN/DKT-15 telemetry package signal 
distribution unit to "cross-strap" internally 
all the super-commutated parameters. 


Rework pitch and yaw command instrumentation 
AC-AMP demodulator. 


Rework range safety battery to add one cell. 
Provide VCO calibrations for BTL FM Channel 12. 


Modify amplifier demodulators for pitch and yaw 
commands. 


Separate VE No. 1 and VE No. 2 yaw position 
parameters. 


Develop instrmentation lines to new pickup port. 


Revise channel assignments to conform with 
design memo 4t. 
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APPENDIX A.8 
DISCOVERER BOOSTER 328 


NOMINAL WEIGHT BREAKDOWN 





Weight CG 
_(LB) (Thor Sta) 
DRY DISCOVERER BOOSTER 6,656 
Trapped Propellant 423 
Pressurization Gas 439 
Unused Lube Oil 52 
Residual Propellant 600 
DISCOVERER ROOSTER AT VERNIER BURNOUT 
(0.6% Residuals) 8,170- 52543 
Vernier Propellant Burned ib) 
BOOSTER AT MAIN STAGE BURNOUT Je 
(0.6% Residuals) 8,2b5 526.6 
Propellant Burned 99 ,002 
Fuel. cocccccvceccces 32,0289 
Liquid Oxygen.......66,973 
Pressurization Gas Overboard 121 
Vernier Propellant Overboard 48 
Lube O11 Used ened © 
LIFTOFF 107,491 ok .O 
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APPENDIX A.9 
BOOSTER TELEMETRY SCHEDULE 


IRIG Channel 14 PAM/FM ASSIGNMENTS Deviation + 7.2fe* 


Commutator Speed 5 RPS Center Freq-22 KC Commutator Segments 30 


Segment No. 


Transducer-Regulated 5 Volt Supply * 
Yaw Rate 

Roll Rate * 

Hydraulic Supply Pressure 

Yaw Rate * 

Roll Rate * 

Actuator Potentiometer Positive * 
Yaw Rate * 

Roll Rate * 

Actuator Potentiometer Balance * 
Yaw Rate * 

Roll Rate * a eceaiius J 
Input Supply Voltage (BTL) ~~ 
Yaw Rate * eye eee 

Roll Rate * 

vcO Supply Voltage of T/M Set 
Yaw Rate * 

Roll Rate * 

Hydraulic Return Pressure 

Yaw Rate * 

Roll Rate * 
Actuator Potentiometer Positive * 
Yaw Rate * 

Roll Rate * 

Actuator Potentiometer Balance * 
Yaw Rate * 


+ O[sl+ Of 41+ CO] +14 0 
~ 
: 


2 
to 
2 
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* 
Bo 


BBS aBs 
REO 


8 
: 
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HE 
ae 
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See last page of this table for footnotes. 
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TRIG Channel 15 _ PAM/FM Assignments Deviation + 7.2% 


Commutator Speed 10 RPS Center Fregq-30 KC Commitator Segments 30 


LOX Pump Inlet Temperature. -300 to -275 DEG F 
Fuel Pump Inlet Pressure * O to 200 PSIA 
Turbine Inlet Temperature 0 to 1,500 DEG F 
VE No. 2 Chamber Pressure * o 500 PSIA 
Turbopump Speed * 8,000 RPM 

Gas Gen. LOX Injector Pressure 800 PSIA 
Pitch Rate poaithe SEC 

Yaw Command * 

Pitch Command * 

Roll Attitude Error 

Yaw Attitude Error 

Pitch Attitude Error 

VE No. 1 Yaw Position 

VE No. 2 Yaw Position 
Turbopump Speed * 

Main Engine Pitch Position 
Main Engine Yaw Position 
Fuel Tank Top Pressure 

VE No. 2 Chamber Pressure * 
VE No. 2 Pitch/Roll Position 
VE No. 1 Pitch/Roll Position 
Automatic Gein Control de 
Yaw Command * 

ritch Command * 

‘Lurbopump Speed * 
Instrumentation Ground * 
Control Inverter Phase A, 400-CPS Voltage 
Transducer-regulated 5 V Supply * 
-Framing Signal 

Framing Signal 


ct ct ct 
oo 


Unin 
7 


DEG / So 


+l+i+l+l+41+4 OC O 


Fr rWWw PD 


“DEG 
DEG 
DEG 
DEG 
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to -6 DEG 
to +20 DEG 
RPM 


NM % ¢ 
oy 
BROS 


BREE 
8 
BESS 


oO ol+i4+ Ol +t+ O O1Fl+ Od 
re) 
wi 
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Be ask 
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See last page of this table for footnotes. 
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Center 
Freq. 
(KC) 


Engine Section Axial Acceleration 
Main Engine Chamber Pressure 
(Close-Coupled) ~~ 
Magnetron Current (BTL) 
Combined BTL Commands 
Sequence: 

Fuel Float Switch 

IOX Float Switch 

MECO. 

VECO 

PAM/FM 

PAM/FM 


Center 
Freq. 


Center Section Axial Acceleration 

Main Engine Chamber Pressure 

(Close-Coupled) . 

Fuel Pump Inlet Pressure * O to 200 PSIA 
(Close-Coupled) 

LOX Pump Inlet Pressure 0 to 200 PSIA @ 
(Close-Coupled) 

LOX Injector Pressure 600 to 800 PSIA 
(Close-Coupled) 

LOX Tank Bottom Pressure O to 100 PSIA 
(Close-Coupled) 





@ AO - 100 transducer has been authorized for the flight. If it is not 
available, the specified . - ue transducer will be installed. 


See last page of table for Scotutes: 
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APPENDIX A.9 (CONT'D. ) 


100-PPS, 17-Bit Binary-Coded Timing, Modulated on 1 KC 


1-PPS, 17-Bit, Binary-Coded Timing, Modulated on 1 KC, 
17-KC Speedlock 


Receiver No. 1, 50-KC wow and Flutter (Video No. 1 Primary) 
for Telemetry Kit No. 1 


Receiver No. 2, 50-KC Wow and Flutter (Video No. 2 Primary) 
for Telemetry Kit No. 2 


Receiver No. 3, 50-KC Wow and Flutter (Video No. 1 Second- 
ary) for Telemetry Kit No. 1 


Receiver No. 4, 50-KC Wow and Flutter (Video No. 2 Second- 
ary) for Telemetry Kit No. 2 


1-KC Modulated Liftoff Signal, AGC No. 1 ae KC), AGC 


No. 2 (10.5 KC), AGC No. 3 (22 KC), Voice (30 KC) 





NOTE: All Discoverer booster magnetic tapes shall be retained 
for six months after the recording date. 


Footnotes 


* Wired on duplicate channels to increase statistical probability 
of data return. 


#* The standard deviation for IRIG channels is +7.5%. Subcerrier 
oscillators within the AN/DKT-15 telemetry set are designed 
with a nominal deviation of +7.2% from the standard IRIG center 
frequency. 

*e* Events will be indicated: Fuel Float Switch, 40%; LOX Float 
Switch, 20%; MECO, 104; VECO, 5%. 
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